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Projecting essential flight data onto 
glass within the cockpit, this "Head Up Display" 
enables F/A-18 pilots to keep their eyes in 
the sky. This is typical of the leading edge 
technology the Air Force is involved in. 

So when choosing Year 12 students to be 
accepted for a degree in Electrical Engineering at 
the Australian Defence Force Academy (ADFA), 
naturally they have to be leading edge too. 

In fact, even to qualify you'll need to be 
in the top 20% of Year 12 students (and aged 
over 17 and under 20 as at January 31st, 1995). 
But then, when you consider the rewards, it's 
not surprising that Air Force selection for ADFA 
is so competitive. 

For a start, you'll be paid to study in one 
of the best equipped engineering facilities in 
the country. Starting at $13,283 in your first 
year, increasing to $20,822 in your final year. 

You'll encounter physical and military 
training which will give you leadership and 
management skills you just can't find in other 
tertiary institutions. 

And when you graduate from ADFA 
you'll have a University of NSW degree and the 
rank of an Air Force Officer to match. (Not to 
mention 60 days of approved practical 
engineering experience.) 

Then you'll have a guaranteed job 
working with technology and equipment worth 
millions, the likes of which civilian aviation can 
only dream about. 

So if you're in the top 20% now, make 
sure you stay there. Get a better start to your 
career at ADFA, the University for leaders. 

To find out more call your nearest Air 
Force Careers Adviser, but applications must 
close July 31st, 1994. Australia-wide 131901. 
Or Melbourne 639 1444. Sydney 267 2773. 
Adelaide 237 6222. Perth 221 2424. Hobart 
34 7077. Brisbane 226 2626. Canberra 257 2311. 
Or send off the coupon for a free brochure. 
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A BETTER START TO YOUR CAREER 


Yes! I want to know more about a degree from ADFA and how to get a great start to my career. Please send me more information 

about: □ The Australian Defence Force Academy, and/or: □ $1000 scholarships for current Year 11 students. 


Mr/Mrs/Ms/Miss: 


Postal Address: _ 
Telephone. ( ) . 


. Postcode _ 


. Country of Birth _ 


I am an Australian Citizen or eligible to become one YES / NO. Date of birth:_/ 

Current or highest level of education achieved:_ 


I am medically fit. YES / NO. 


Subjects studied: □ English □ Maths □ Physics □ General Science □ Other._ 
Post to Air Force Careers Adviser. Reply Paid 2600AF. GPO Box XYZ (in 


your capital city). No stamp required. 
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Pay TV looks like starting in Aus¬ 
tralia this month, via Telecom’s hy¬ 
brid fibre-optic!coaxial cable 
network. Starting on page 6 you'll 
find the first of two articles by indus¬ 
try expert Jim Davis, explaining just 
how this technology works at the 
‘nuts and bolts’ level... 
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LETTERS TO & 
THE EDITOR D 


MDS and Pay TV 

My compliments for your magazine 
which I have followed since 1957... 

I would like to know something about 
MDS (multipoint distribution system) for 
pay television and as the matter could be 
of interest also to other readers, I would 
be pleased if you could kindly give me an 
answer in your ‘Letters to the Editor’. 

Giorgio Giurco, 

Geelong, Vic. 

Comment: On page 8 in the June 1993 
issue, we published an article titled Toy 
TV via Microwave: Canberra Decides 
Not', Giorgio. Hopefully this article 
will provide most of the information 
you're looking for. 

Catalog hassle 

The March issue of Electronics 
Australia arrived, but without the 
Jaycar catalog. 

BUT I GOT IT! 

Inside my copy of Electronics Australia 
is a full page advertisement telling me 
how. Great! It is 10 kilometres into the 
nearest newsagent’s and 10 kilometres 
back. I could have written, of course I 
could, but this sometimes takes one week, 
usually many weeks. 

The nearest Jaycar agent is in Port Mac-, 
quarie, a round trip of over 70 kilometres. 
So I waited till I had to go to Port When I 
asked for my copy I was told it cost $1.00. 

OK — $1.00 is very little to pay for all 
the information contained in a Jaycar 
Catalogue, but there is a principle in¬ 
volved. Have you any idea how hard it is 
to carry on a hobby like electronics when 
you live away from a Capital city? Some¬ 
times the kits do not reach this far, being 
gobbled up in the city. These catalogues 
are important as they tell us what is avail¬ 
able to us and how much they cost. 

I am a long time reader of Electronics 
Australia and have subscribed on an an¬ 
nual basis for many years. I have several 
copies of Hobbys, some Hobbies Il¬ 
lustrated, all copies of Electronics 
Australia except for 1984, and I am think¬ 
ing of dropping out again. 

Whatever happened to decentralisation? 

David Grubb, 

Pembroke, NSW. 

Comment: We appreciate your position, 
David, but since Australia Post intro¬ 
duced its PrintPost system, there's a mas¬ 


sive postage increase when the weight of 
a magazine and catalog combination 
reaches 500 grams. Unfortunately this 
would have been the case with Jaycar's 
new catalog, and neither Jaycar nor EA 
could afford to pay the many thousands of 
dollars in additional costs. So your com¬ 
plaint should really be directed to 
Australia Post, I'm afraid. 

Emergency 
radio service? 

I am writing to you about the bushfires 
which ravaged a large part of NSW earlier 
this year. There must be a better method 
of communicating to the public news and 
information regarding specific localities, 
instead of the vague general broadcasts 
the general public received. 

Let me describe the situation that my 
family and I found ourselves in at the time 
of the fires. We live on the Central Coast 
region of NSW, on a 90 acre farm. I was 
fortunate to be able to stay home on the 
Friday the fires flared up, and was able to 
do the numerous tasks to try and protect 
property, livestock and ourselves. This 
was done with very thick smoke drifting 
around, ash and half burned debris raining 
down and adrenalin levels running high. 
We were expecting the raging fire to come 
over the hills at any moment 

While I was carrying out the necessary 
tasks, one eye was kept on the TV and one 
ear to the radio, trying to glean any infor¬ 
mation that was relevant to our local area. 
As I flicked from TV station to station, it 
become apparent that the news was up to 
a few hours old and not detailed enough 
about our area to be of use. Besides I did 
not have the time to sit and constantly 
monitor the TV or radio, waiting for infor¬ 
mation concerning our particular area. 

Finally, the local FM radio station 
relayed the message for all people in our 
valley to evacuate. We chose to stay. A 
few hours later a commercial TV station 
was reporting that ‘a big firestorm was 
roaring towards West Gosford.’ Now was 
this true, or was it over-sensationalised 
hype? If it was correct I had made the 
wrong decision — there is no way I 
would try and fight a firestorm, (I’m a 
veteran of a few bushfires). Do we try to 
drive away, knowing that most people 
perish in bushfires from either lack of 
preparation or trying to flee from the fire? 
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Not knowing where the fire was, and be¬ 
cause the phones stopped working, we 
again chose to stay. 

Later in the afternoon people were told 
to return to their homes. As a final check 
before going to sleep at 11pm, I tuned in 
to a local radio station for an update — 
only to hear that people must again 
evacuate. A phone call to the police con¬ 
firmed my suspicions that the evacuation 
call was incorrect 

Now as I reflect back to January with 
20/20 hindsight, the whole system of in¬ 
formation sharing seems to me to be 
crude and inadequate. The TV made for 
great dramatic viewing but for precise 
detailed information it left a lot to be 
desired. The local radio stations were 
more detailed and relevant, but did not 
broadcast the information regularly 
enough to be of much use. 

Would it not be possible to have a TV 
channel of the UHF band that is used for 
emergencies? UHF transfer towers seem 
to be popping up everywhere these days, 
and most people have a TV or video with 
UHF capability. An official, either SES, 
police or controlling officer could tap into 
the unused channel with a computer, type 
in the information and have it scrolled 
over so that anyone with a TV set could 
tune in, go and do the necessary tasks, 
return and be updated instantly with the 
official information. 

The initial cost of setting up such a 
system would be minimal as most of the 
hardware already exists, but a suitable 
format and responsibility for the infor¬ 
mation would need to be coordinated. 
Such a system would be useful for bush- 
fires, floods, cyclones and any civil dis¬ 
orders. By using local UHF transmitters, 
the information would only be fed into the 
local areas that need it 
We are living in an age that is usher¬ 
ing in the information revolution, whose 
impact on society may be just as great 
as the industrial revolution. Surely we 
can set up a system better than we have 
at the moment 
Tony Peerenboom, 

Matcham, NSW 

Comment: There's certainly a need , Tony , 
as you have shown. It should be quite 
feasible to use a spare UHF channel , al¬ 
though Tom Moffat suggests another 
practical approach in his column this 
month. 

Letters published In this column ex¬ 
press the opinions of the correspon¬ 
dents concerned, and do not 
necessarily reflect the opinions or 
policies of the staff or publisher of 
Electronics Australia. We reserve the 
right to edit letters which are very 
long or potentially defamatory. 


EDITORIAL 
VIEWPOINT 

How much will YOU 
pay to watch movies on VHS? 

With Pay TV by cable finally planned to begin operation in Australia this 
month, it’s perhaps appropriate that this issue carries the first of two articles on 
how the technology works — at the ‘nuts and bolts* level. Written by industry 
expert Jim Davis, the articles take a more detailed technical look than the one 
we ran in the May issue, and are designed to help you gain a basic under¬ 
standing of what’s happening. 

By the way, following publication of the May issue, we heard that people in 
some official circles were upset that we had attempted to provide background 
on the economic or political side of Pay TV — instead of just sticking to the 
technical side. But I make no apologies for this; I believe we technical people 
all need to be more aware of the full impact and significance of what we’re 
involved in, not just the technology itself. And what better medium to help 
achieve this with regard to Pay TV, than Australia’s most widely read 
electronics magazine? 

The pollies and bureaucrats may well prefer us all to be good little mush¬ 
rooms, with our heads buried in the technical ‘sand*, but I don’t believe that’s 
in the best interests of our society. 

In fact here’s another aspect you might like to give thought to, with regard to 
Pay TV. In a lot of my own reading on this subject lately, I’ve been struck by 
the apparent lack of emphasis on quality of presentation of the programme 
material as it reaches the subscriber. There’s been lots of emphasis on squeez¬ 
ing the largest number of channels into the available bandwidth, on the costs of 
the various distribution and ‘subscriber management’ technologies, and so on; 
but very little on providing a suitable standard of programme presentation. 

In fact I’ve been surprised to find numerous references to movie channels 
providing programmes derived from VHS videocassette decks, and to set-top 
decoders which provide only re-modulated RF signals for the user’s TV 
receiver, rather than direct video and audio. 

Now I ask you — would YOU pay $40 or more a month to watch even 
first-run movies that had been dubbed onto a VHS tape, played back on a 
domestic-quality VCR, subjected to the inevitable degradation of the encryp¬ 
tion/cable distribution/decryption process (not to mention possible compres¬ 
sion and decompression), and then passed through the further steps of 
remodulation on a low-cost RF modulator, before finally being demodulated 
again in your TV set? I know I wouldn’t; if I have to watch VHS quality. I’d 
sooner hire a tape myself, and at least watch it at full potential quality via the 
direct video and audio outputs of my own VCR. 

After all, movies played over our existing ‘free to air’ TV stations are al¬ 
ready starting out at a much higher quality than VHS. If our would-be Pay TV 
moguls aren’t planning to give us at least the potential to do better than this, 
rather than worse, I don’t see too many of us rushing to sign up as subscribers. 
We’d be better off driving to our loci cinema, to watch the movies we want 
presented properly. 

In other countries, where Pay TV evolved from CATV/MATV sys¬ 
tems, it may not have been hard to persuade people to pay $40 a 
month to watch movies of sub-VHS quality. But I doubt whether it will 
be that easy in Australia... 

Jim Rowe 
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TELECOM'S NEW 
PAY-TV NETWORK - 1 


After many years of delay, Pay-TV is planned to finally get under way in Australia this month, in the 
form of Telecom’s system based on conventional fibre-optic and analog coaxial cable technology. 
But although this system is widely used and understood overseas, it’s probably new to most EA 
readers. Here’s the first of two articles which give a good idea of the way it all works. 


by JIM DAVIS 


Telecom is about to roll out a $710 
million Pay-TV network which will pass 
over one million homes in Melbourne, 
Sydney and Brisbane during the next 
three years. Although the service will 
initially provide only TV-type services, 
the system marks the beginning of the 
development of an information ‘super¬ 
highway’ by Telecom, which will affect 
all Australians. 

As the pay-TV information superhigh¬ 
way develops, Telecom expects many 
other services to be offered. These in¬ 
clude televoting, home shopping, home 
banking, video on demand and a variety 
of other interactive services. 

Although Telecom plans to provide 
the pay-TV network in many parts of 
Australia, there will still be about 200 
towns that Telecom may leave to other 


developers to provide the pay-TV net¬ 
work. As a result it is likely that dif¬ 
ferent system architectures will be used 
in different parts of Australia. In these 
two articles I will discuss the various 
types of pay-TV and scrambling 
methods that may be used across 
Australia. 

Before starting, I would like to ex¬ 
plain the difference between CATV and 
pay-TV. CATV started in the US in 
remote areas, where the local TV store 
would install a large antenna on a hill 
to overcome poor TV reception in his 
area. The store owner would then con¬ 
nect customers to his antenna, for a 
fee, in order for them to receive clearer 
TV pictures. 

This method of centralising TV recep¬ 
tion became known as Community An¬ 


tenna TV, or CATV for short. Thus, 
across the US, there developed 
thousands of CATV companies, each 
serving a local community, and each 
using a central antenna for reception of 
TV signals. 

A lot of people think that CATV 
stands for Cable TV, and that modem 
cable based pay-TV systems are CATV 
systems, but this is not the case. The 
correct term for today’s cable TV sys¬ 
tem is to call it a Pay-TV system. 

In this series of articles I will use the 
term pay-TV to describe the network ar¬ 
chitecture and equipment to be installed 
by Telecom during the next three years. 
Telecom will then rent these facilities to 
other companies — like the Sydney 
based CTS — to provide programming 
and interactive services. 



Left: A demonstration 
version of a four 
channel pay TV head 
end unit. 

Right: A demon¬ 
stration model of the 
optical transmission 
equipment needed for 
pay TV. The head end 
electrical to optical 
equipment Is on the 
rack to the left, while 
the two optical to 
electrical converters 
are located In the right 
hand rack. 
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HEAD END 


TRANSMISSION NETWORK 


CUSTOMERS HOMES 

| ELEC7R-OPTICAL CONVERTER 
I I OPTICAL ELECTRICAL CONVERTER 
STU : SET TOP UNIT 


Diagram 1: Pay TV system's distribute TV signals from a central point called a 
head end, which also includes the customer management computer, scrambling 
equipment and a data receiver for the reverse path ordering Information. 


All pay-TV systems consist of three 
major components: 

1. A head end, used to transmit TV signals 
onto the pay-TV network. The head end 
also includes maintenance facilities 
plus a customer management system. 

2. A transmission network , usually made 
of fibre optic or coax, but often using 
microwave radio, to deliver TV signals 
from the head end to the customer. 

3. Set top units , for use in customers’ 
homes to receive and descramble TV 
signals. 

The head end 

The head end is the main transmission 
and management centre for the pay-TV 
system. As such, it contains TV and FM 
receivers and demodulators to pick up 
signals from satellites, microwave links 
or directly off-air. Off-Air TV signals, 
by the way, are the regular, free, TV 
channels that can be received using a 
TV antenna — such as SBS, ABC and 
the commercials, ther sources of TV 
programs could be baseband signals 
received directly from a studio, using 
Telecom’s fibre optic network. 

Once these signals have been 
received, they are individually modu¬ 
lated up to the correct cable-ready fre¬ 
quency. All the channels are then 
combined together before being trans¬ 
mitted through the pay-TV network to 
the customer. 

Also at the head end is a customer 
management computer to handle billing, 
customer records, service calls and other 
day to day customer activities. Other 


maintenance activities are also handled 
at the head end, such as transmission 
network management and set top unit 
management. 

Although we have talked about a head 
end as if it were located at one site, 
these functions could be distributed over 
many sites. Also, although a single 
head end could provide services to a 
large city, two or three head ends are 
usually provided for redundancy. 


It should be emphasised that the head 
end only receives ready made programs 
from other sources, such as the ABC or 
SBS, and formats the signals associated 
with these programs into a form suitable 
for transmission to customers. 

Transmission network 

The traditional network topology for 
pay-TV has been the ‘Tree and Branch’ 
network, although with interactive ser¬ 
vices, providing an efficient reverse 
path has proved difficult unless a 
separate reverse path is installed. Many 
network planners therefore are looking 
towards ‘Star’ networks as the favoured 
network topology for the future. 

In order to transmit high quality TV 
signals plus FM stereo sound between 
the head end and the customer, Telecom 
plans to use fibre optic cable for the 
main transmission backbone and to 
transfer from fibre to coax for the last 
kilometre or so to the customers home. 

Telecom has laid a lot of fibre optic 
cable in Australia for general telephony, 
and much of this remains unused. This 
unused fibre, or ‘dark fibre’ as it is 
called (because there is no light going 
down it) can easily be used for the main 
pay-TV backbone network. Fibre has 
many advantages over coax: 

• Large signal bandwidth; 

• Often no amplification is needed be¬ 
tween the head end and the fibre/coax 
interface; 

• Signal quality remains high after 
transmission; 



Inside a typical set-top unit. The demodulator and Iront end’are In the shielded 
metal box at the far back comer, with the digital and descrambling circuits in 
sealed modules underneath. (Photo: Stewart Winton). 
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Telecom’s new Pay-TVnetwork -1 


• Fibre can easily be upgraded to hand¬ 
le future broadband ISDN services as 
they become available; and 

• Fibre costs are continually dropping. 
Fibre optic pay-TV systems today 

typically operate at a wavelength of 
1300nm, with older systems operating at 
wavelengths of 850nm. Fibre optic 
cable has far less attenuation at 1300nm 
than at 850nm, and thus the number of 
amplifiers can be reduced for the same 
head-end laser output power. 

Optical amplifiers that operate at 
1300nm are expensive, however, and 
this has limited the amount of interest in 
systems operating at this wavelength. 
Laser technology at 1300nm is now ma¬ 
ture and the Distributed Feedback laser 
well proven. 

In order to gain even greater efficien¬ 
cy in the fibre network many com¬ 
panies, like the US company Raynet, are 
developing fibre optic products that 
operate at 1500nm. 

Fibre optic cable has minimum at¬ 
tenuation at 1500nm and, with the 
development of erbium-doped fibre 
amplifiers, the optical signal can be 
amplified easily without first converting 
it back to an electrical signal. In the fu¬ 
ture, 1500nm optical networks using ex¬ 
ternally modulated continuous wave 
distributed feedback lasers will be the 
technology of choice for pay-TV net¬ 
work designers. 

Even though the cost of fibre optic 
cable is comparable to that of copper, 
the cost of lasers, optical amplifiers and 


optical receivers adds considerably to 
the total bill for the optical network. 
While the cost of fibre optic technology 
is dropping dramatically, it is still only 
economical to use fibre optics in the 
main trunk or backbone networks, and 
to switch to coax for the last few 
kilometres to the customer’s home. 

Although the fibre optic network can 
often get away without using amplifiers, 
the coax network has far greater at¬ 
tenuation and amplifiers are spaced 
about every 500m. The coax network 
transmits electrical RF signals and at¬ 
tenuation is proportional to the frequen¬ 
cy squared. Thus the attenuation at 
50MHz is considerably lower than the 
attenuation at 550MHz and amplifier 
design needs to take this into account 

Calibration tones 

In order to calibrate coax RF 
amplifiers in the pay-TV network, pilot 
tones of known amplitude and frequen¬ 
cy are generated at the head end and 
sent out into the network together with 
the TV signals. 

Usually there will be one tone in the 
lower frequency range, less than 
50MHz, and a second tone in the upper 
frequency range, above 500MHz. These 
pilot tones are used by automatic gain 
control circuits in the RF amplifiers to 
automatically adjust the level of the TV 
signals being transmitted. 

Although we have looked at the for¬ 
ward path between the head-end and the 
set top unit, as we will see when we 


consider the set top unit in more detail 
there also needs to be a reverse signal 
path between the set top unit and the 
head-end. 

Coax cable can easily pass signals in 
either direction, so the reverse path in 
the coax network can coexist with the 
forward path. The only additional re¬ 
quirement is that the coax RF amplifiers 
be bi-directional. Once we get to the 
fibre optic network, however, the 
reverse path and the forward path are 
usually separated onto two different 
fibre optic cables. 

As interactive services become more 
widespread, the need for larger amounts 
of bandwidth along the return path will 
become evident. Forward path signals 
generally start at channel 0, which has a 
lower frequency limit of 45MHz, thus 
the frequency band from 0 - 45MHz is 
available for reverse path signals. If we 
allow a 15 MHz guard band between the 
reverse path and the forward path, and 
do not use frequencies below 5MHz, we 
have an available reverse path 
bandwidth of 25MHz. 

The Telecom pay-TV system will 
transmit PAL TV and FM radio signals 
in the frequency range 50MHz to 
550MHz, with the band 85MHz to 
108MHz being used to transmit FM 
radio. This frequency allocation allows 
up to 67 TV channels and up to 30 FM 
radio channels to be broadcast. 

More advanced pay-TV systems 
allow the bandwidth to be from 50MHz 
to 860MHz, and in the future as pay-TV 
becomes more popular, this upgrade 
will need to be seriously considered by 
Telecom. In fact, when designing the 
pay-TV system, Telecom has allowed 
for such an upgrade at a later date. 

Many pay-TV operators overseas are 
preparing for the introduction of digital 
television and are considering how best 
to make use of cable networks for this. 
In the US pay-TV channel allocation 
will be to use 50MHz to 550MHz for 
analog TV signals and from 550MHz to 
860MHz for digital TV signals. 

Using MPEG2 video compression, a 
digital TV signal can be compressed to 
less than 6Mb/s of bandwidth, and many 
people expect three or four digital TV 
channels to be compressed into this 
bandwidth. 

The set-top unit 

If the pay-TV network delivers 67 
TV signals to the home in the fre¬ 
quency range from 50MHz to 550MHz, 
with most channels being scrambled, 
there needs to be a unit at the 
customer’s premises which will allow 
viewers to select any channel they have 


CABLE 

CHANNEL 

FREQUENCY UMITS 

VISION CARRIER 
FREQUENCY 

0 

45MHZ 

52MHZ 

46.25MHZ 

1 

56MHZ 

63MHZ 

57.25MHZ 

2 

63MHZ 

70MHZ 

64.25MHZ 

3 

70MHZ 

77MHZ 

71.25MHZ 

4 

77MHZ 

84MHZ 

78.25MHZ 

5 

85MHZ 

92MHZ 

FM RADIO 

6 

94MHZ 

101 MHZ 

FM RADIO 


Diagram 2: The first 7-channels of the pay TV band plan put forward by Telecom. 
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In a pay TV subscriber's home, the only additional item of equipment in most 
cases, is a small ( set-top ' unit — shown here on the top of the set. 


subscribed to, and then descramble the 
signal. This unit, called a set-top unity is 
about the size of a cigar box and, as its 
name implies, is usually placed on top 
of the TV set 

The set-top unit consists of three 
major functional areas: a ‘front end’ to 
change the frequency of the required in¬ 
coming TV signal to channel 0 or 1, cir¬ 
cuitry to descramble the TV signal, and 
a transmitter to send requests back to 
the head end — to order a pay-per-view 
program, for example. 

As discussed, TV signals are trans¬ 
mitted through the fibre/coax network 
using the frequency band between 
50MHz to 550MHz. So the first thing 
that the set top unit needs to do is to 
convert the incoming signal down to 
46.25MHz or 57.25MHz, corresponding 
to VHF channels 0 or 1. In this way all 
incoming TV channels are converted to 
a common frequency band for reception 
by the viewer’s TV set. 

Of course, the front end must contain 
control circuitry to allow the viewer to 
choose which TV channel he wishes to 
watch, selection usually being per¬ 
formed using a small hand-held infra 
red controller of the type commonly 
used with VCRs and TVs. 

Types of service 

Pay-TV offers three types of services 
— four if you include TV channels that 
are not scrambled and not charged for: 

• Subscription channels, where the 
viewer pays a fixed monthly fee to 
watch a specific channel or group of 
channels. Sports or movie channels 
would be included in this; 

• Pay-Per-View, where a viewer 
decides in advance to watch a par¬ 
ticular program. A World Cup football 
match would be an example of this. 
The customer could agree to watch 
this program days or months in ad¬ 
vance and pay a fee to watch only this 
one program; and 

• Impulse Pay Per View, where a cus¬ 
tomer decides on the spur of the mo¬ 
ment (on impulse) to pay to watch a 
program that is being shown at that 
time but is scrambled. 

Each of the above three methods of 
selecting pay-TV service, particularly 
impulse pay per view, puts special 
demands on the network to be 
developed by Telecom. 

The first two services, subscription 
channels and pay-per-view, do not 
need a real-time ordering or billing 
system as there will be sufficient time 
for a customer to phone the service 
desk of the TV service provider, 
order the channel or program that he 


wants to view, and then wait for the ser¬ 
vice to be activated. 

Impulse pay per view, on the other 
hand, requires that a customer can be 
authorised to view a particular program 
within seconds of requesting to do so. 

The first few minutes of a pay-per 
view program will usually be trans¬ 
mitted unscrambled. Hopefully this 
will whet the appetites of customers, 
sufficiently to press the select button 
on the hand held controller to con¬ 
tinue watching the program when it be¬ 
comes scrambled. 

A signal will then be sent from the 
set-top unit back through the coax/fibre 
network, to the head end where the cus¬ 
tomer management computer will 
record that the customer has decided to 
watch the program. 

The customer management computer 
will then send an encrypted message to 
the customer’s set top unit, authorising 
it to descramble that program. The TV 
channel that the program is being shown 
on will then be descrambled by the 
customer’s set-top unit for the duration 
of that program. The computer will also 
record on the customer’s bill a charge 
for watching the program. 

To do this, every set-top unit needs to 
be addressable — so that the head end 
can authorise a particular set-top unit to 
descramble a particular channel. Also, 
there needs to be a reverse path through 
the network for set-top units to signal 


the customer management computer lo¬ 
cated at the head end. 

One leading set top unit manufacturer, 
Zenith, uses an 11MHz analog signal to 
transmit digital data back to the head 
end at 9.6kb/s. Most pay-TV systems 
now use an HDLC protocol for the set¬ 
top unit to send reverse path information 
to the head end. 

Over the coax network, both the 
11MHz reverse path and the 50MHz to 
550MHz forward path are sent on the 
same coax cable. Over the fibre net¬ 
work, however, a separate fibre path is 
used to transmit the return signals to the 
head end. The Zenith system sends 
packets of information back to the head 
end in real time, and up to 150 set-top 
units per second can communicate with 
the head end. 

In case of contention, the set-top unit 
keeps a copy of the message until it 
receives an acknowledgment back. If no 
acknowledgment is received, the set top 
unit will re-transmit the packet after a 
small, but random, time interval. 

Other set-top unit manufacturers, like 
Scientific Atlanta, use a polling method 
to determine if a set-top unit has a re¬ 
quest to be sent. Polling each set top 
unit in turn overcomes the problem of 
contention, but there could be an ap¬ 
preciable delay between a customer 
making a request and the set-top unit 
being polled. 

Continued on page 33 
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What's New in 

VIDEO and AUDIO 



TV picture 
enhancement units 

Skyvision Multi Satellite Systems is 
now able to supply two outboard 
processor units capable of achieving 
significant improvement of weak and 
noisy TV signals — such as those from 
satellite TV receivers. 

The Digital Picture Processor unit in¬ 
corporates DORSY (drop-out reduction 


system), which compares the information 
in each new video field with that in the 
previous field, and reconstructs any 
‘gaps’ from the stored information. When 
used with a satellite TV receiver it is 
claimed to achieve an effective extension 
in the receiver’s threshold by up to 3dB. 

The Synchron Processor is a sync- 
pulse reconstruction device, capable of 
providing stable, reliable reception of TV 
signals that are otherwise totally unable 


to produce a locked image. This is done 
by phase-locking crystal oscillators with 
the incoming signal, and using the locked 
oscillators to insert new and 
reconstructed sync pulses. The unit is 
equally suitable for processing weak ter¬ 
restrial and satellite signals. 

Further information on both devices is 
available from Australian distributor John 
Papp, PO Box 472, Sanderson NT 0812; 
phone or fax (089) 27 4985. 



Sound in Sync without processor. 


Noise-reducing 
headphones from DSE 

Dick Smith Electronics has released a 
set of stereo headphones known as the 
Noise Buster, which employs the latest 
active noise reduction technology to 
achieve between 50% and 95% reduction 
in ambient noise interference for fre¬ 
quencies between 30Hz and 1500Hz. 
Signals from small microphones on 
each earpiece are amplified and 
reversed in phase, to achieve a high de¬ 
gree of cancellation at the user’s ears. 
This makes the Noise Buster very 
suitable for listening to music and other 
material in a noisy environment — such 
as on a plane or train, or when operating 
a lawn mower or vacuum cleaner. 

In addition to reducing the level of 
ambient noise interference below 
1500Hz, the Noise Buster also im¬ 
proves the audibility of sounds above 
1500Hz, to ensure that the user is not 
prevented from hearing important 
warning alarms or messages. 

The Noise Buster consists of an adjus¬ 
table, high quality headset with a com¬ 
pact and lightweight battery powered 
control unit which can be clipped to a 
belt It can be used alone, simply to 
reduce the effective level of ambient 
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The same signal after running the sync processor. 



noise reaching the user’s ears, or in con¬ 
junction with a home or portable stereo 
music source for enhanced listening 
pleasure. Needless to say it is also very 
suitable for listening to in-flight movies. 

The Noise Buster comes with an audio 
cable with volume control and a 3mm 
plug for portable stereo equipment, plus a 
6.5mm adaptor for home audio systems. 
It retails for $249 and is available from 
all Dick Smith Electronics stores. 


Akai to support G-Code 

Akai has announced that it will be in¬ 
corporating the Gemstar ‘G-Code’ 
programming system into many of its 
forthcoming VCR models. Known 
overseas as VCRPlus or VideoPlus, the 
Gemstar system for simplified VCR 
programming is being marketed in 
Australia by Philips. It involves a self- 
contained unit into which the user keys 
four-digit codes for the programme 
they wish to record, using code num¬ 
bers published in magazine and 
newspaper TV guides. At the ap¬ 
propriate times the unit then turns the 
VCR on and off via IR (infra-red) com¬ 
mand signals, bypassing the VCR’s 
own programming system entirely. 

Akai will be marketing its own 
separate G-Code unit, as well as building 
the system into its new VCRs. 

New subwoofer for 
car hifi systems 

Offering power handling up to 1000W 
on peaks and extending down to earth 
shaking frequencies of 18Hz, Kenwood’s 
latest two HQW Series subwoofers are 









Three head VCR from Akai 

Akai has announced the ‘Referee’ three head VCR, aimed at a 
wide market, but with particular applications for sports viewers. 
Offering a comprehensive range of features, including nine 
playback speeds, flicker-free slow motion and noiseless 
photograph stills, the Referee is an ideal partner for those 
viewers who love to capture fast sports shots. Such features are 
attributed to the VCR’s three head technology, which offers 
added quality in still and slow modes over two head models. 

The Referee also incorporates Akai’s award winning ‘Auto- 
Tuning’ Intelligent HQ technology, which enables outstanding 
picture quality to be obtained from all tape grades. Simply put, 
I-HQ matches the VCR’s recording and playback parameters 
with the characteristics of any video cassette tape being used, to 
ensure optimum performance. 



An Auto Head Cleaning feature is also incorporated in the 
Referee, which is engaged automatically whenever a tape is 
loaded or unloaded. The Referee also features Akai’s 
proprietary IMS or Interactive Monitor System, which dis¬ 
plays programming information on the TV screen in a selec¬ 
tion of up to eight languages. 

The Referee has an RRP of $499 and is covered by a 12 
month warranty. For information of your nearest dealer ring (02) 
763 6300. 


aimed at those users wanting maximum 
bass from their car systems. 

Sporting a new Kenwood ‘logo’, the 
new 300mm/12 M KFC-HQW300 and 
250mm/10" KFC-HQW250 subwoofers 
supplement Kenwood’s other HQW 
series subwoofers, making a total of six 
driver models. Both the KFC-HQW- 
300 and KFC-HQW250 employ heavy 
duty, double layer strontium ferrite 
magnets that are specially chosen for 
their extremely high magnetic proper- 


New laser disc 
player from Kenwood 

Kenwood has announced its latest 
home theatre product, the LVD-930R 
laser disc player. Designed to accept all 
current types of laser discs and CDs in¬ 
cluding CD-Vs, the LVD-930R incor¬ 
porates the company’s latest single-bit 
(DAC-7) audio technology. 

Kenwood’s research had found that 
many competitive laser designs, although 
delivering excellent video reproduction, 
often neglected the audio section. With 
this in mind Kenwood have focused on 
bringing the audio quality up to par with 
that of the video. 

The end result is DAC-7 technology, 
which incorporates eight times oversam¬ 
pling filtering for sonic audio quality 
comparable to the finest CD players. 
Whether the unit is employed as a stand¬ 
ard CD player or laser disc player, the 
LVD-930R is equally at home. For those 


ties. The end result is two subwoofers 
that deliver unprecedented yet well con¬ 
trolled bass extension. 

To handle the large amounts of 
power, both units employ very large 
voice coils of 80mm (KFC-HQW300) 
and 74mm (KFC-HQW250) in 
diameter; this also serves to offer in¬ 
creased stability. Making the voice coil 
wider also reduces distortion, par¬ 
ticularly at low frequencies, by offering 
greater control over the cone area. 


audiophiles who demand the purest of 
audio quality, Kenwood have also in¬ 
cluded a direct ‘CD’ position switch 
that by-passes all but the most essential 
audio circuits. Three independent D to 
A converters act upon the chroma, 
luminance and composite signals to 
recreate picture detail that Kenwood con¬ 
tend is unrivalled in brilliance. The LVD- 
930R features Auto Reverse and offers 
one of the quickest changeover times in 
the industry. 

To achieve an exceptionally noise free 
picture, Kenwood have incorporated a 
Digital Noise Canceller circuitry which 
aids in the reduction of random noise. For 
connection to the very highest quality 
monitors, the LVD-930R is configured 
with separate chrominance and 
luminance outputs (Y/C separate and S- 
VHS connect). 

The LVD-930R has an RRP of $1999 
and is covered by a three year warranty 
(12 month warranty on laser pick-up). 


A triple spider made of polyamide elas¬ 
tomer supports the cone, keeping the 
voice coil central even during high ener¬ 
gy, long excursion operation. The end 
result is much lower distortion, by 
preserving the high linearity when han¬ 
dling high powered transients. 

The cone and magnet are supported by 
a diecast aluminium frame construction 
and an integral 24-fin heatsink, which 
aids in heat dissipation as well as provid¬ 
ing structural strength. 

High speed 
cassette duplicator 

The new Otari DP-4050F Series In- 
Cassette Duplication System features 16- 
times duplication speed. 

The result of 25 years extensive ex¬ 
perience in duplication technology, the 
new DP-4050F-C2 Cassette Duplicator, 
providing simultaneous duplication of 
two cassettes from one cassette master, 
the DP-4050F-Z2 Cassette Slave Ex¬ 
pander, providing three additional cas¬ 
sette slave transports; the DP-4050-OM 
Open Reel Master, for 1/4" master tapes 
in open reel format; and the DP-4050E-Z 
Buffer Unit, a bias signal buffer unit for 
driving up to six Z3 slave units in a large 
configuration. 

Features of the DP-4050F series in¬ 
clude: switchable 8/16 times duplication 
speed; simultaneous stereo copying of 
both sides of a cassette; automatic rewind 
of master and slaves at the program’s 
end; microprocessor controlled three 
motor transport mechanisms; highly reli¬ 
able four channel in-line ferrite heads; 
fixed/variable master player pitch con¬ 
trol; independent and adjustable bias, 
level and EQ for each channel, LED 
azimuth indicators; and large mechani¬ 
cal VU level meters for each channel (C2 
and OM). 

For further information contact Amber 
Technology, Unit B, 5 Skyline Place, 
Frenchs Forest 2086; phone (02) 975 
1211 or fax (02) 975 1368. ❖ 
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Video & Audio: The Challis Report 

SONIQUE AUDIO'S 
6.5 LOUDSPEAKERS 

As noted in our Video and Audio columns recently, a new loudspeaker design and manufacturing firm has 
been established in South Australia by former Duntech executives Greg Walden and Steve Lund: Sonique 
Audio. For this month's review Louis Challis was able to test and audition the top system in the firm's 
inaugural range, the Sonique model 6.5. 


When my wife and I attended our first 
subscription concert at the Sydney Opera 
House this year, on opening the program my 
eye was drawn to an advertisement of Len 
Wallis, who is one of Australia's most 
renowned hifi dealers. Len's ads are well 
presented — but what caught my eye was 
his singing the praises of a new brand of 
Australian loudspeakers, and specifically 
their 'top of the line' model Sonique 6.5. I 
would not have given that incident any 
more thought, had it not been for a phone 
call from EA's editor next morning suggest¬ 
ing that I might like to review the new Soni¬ 
que 6.5 loudspeakers. 

I was then told that the principals 
behind Sonique Audio Pty Ltd are Steve 
Lund and Greg Walden, two men with 
considerable experience and good track 
records in the design and marketing of 
quality loudspeakers. My response, 
naturally, was YES I 

A few days later, a large cardboard 
carton containing two speakers arrived at 
the office. The Sonique 6.5's are tall and 
relatively thin, with well finished attractive 
cabinets. The speaker driver configuration is 
a tad different to most other comparable 
speakers, as the design is actually a two way 
system with three drivers. 

The Sonique 6.5's have two low 
frequency drivers, with one above and one 
below the tweeter. This configuration is 
claimed to offer considerable advantages, by 
way of a more uniform point source emis¬ 
sion characteristic. More significantly it 
provides a phase linear sound emission 
across the frequency spectrum, within the 
primary sound emission area. 

The uniformity of high frequency sound 
emission is further enhanced by the addition 
of two layers of sculptured felt, whose posi¬ 
tions have been carefully determined and 
which are located on the two outer sides of 
the tweeter's face plate. 

The sculptured felt pads attenuate the 
residual (unwanted) reflections of sound 
which would otherwise be produced by the 
inner edges of the frame which supports the 
grille cloth cover, and similarly for sound 
reflections from the face of the speaker 
cabinet itself. This technique is now well 


proven, and in the case of the Sonique 6.5's, 
is particularly effective. 

The base of each speaker is different to 
other speakers, as it is encapsulated in a 
black moulded plastic boot. The underside 
of the plastic boot incorporates four captive 
nuts. These in turn provide a means of 
securing four extremely sharp floor spikes, 
with which the speakers may be 'anchored 
to the floor' for enhanced stability. Whilst 
this concept may be attractive to the 
manufacturer, it is generally abhorred by 
most home lovers, as relatively few people 
(apart from the most devoted), will mutilate 
their floors in that way. 

Enhanced tweeter 

The Sonique 6.5's tweeter is a new 26mm 
diameter ferro-fluid cooled driver unit, 
produced by VIFA in Denmark. It's different 
from previous generations of VIFA tweeters. 



and incorporates some important advances. 
The most obvious of these is its adoption of 
a double cavity within the rear of the mag¬ 
net yoke structure. This supplementary 
cavity linearises the air damping and effec¬ 
tively smooths out the lower end of the 
tweeter's frequency response. 

The two low-frequency drivers are also 
manufactured by VIFA. Each has a 173mm 
diameter 'mineral' loaded polypropylene 
diaphragm, with a very flexible and espe¬ 
cially damped rubber surround. Although 
these low frequency drivers are relatively 
small, their performance is considerably bet¬ 
ter than might be anticipated on the basis of 
their size alone. Of course using two drivers 
instead of the normal one provides a further 
3dB increase in peak output, and more 
closely matches the sensitivity charac¬ 
teristics of the tweeter. 

The drivers and crossover network have 
been designed on the basis of potential 'bi¬ 
amplifier' drive, where required. Two pairs 
of gold plated terminals with matching gold 
plated links are provided in a recess near the 
base of the rear panel of each speaker 
enclosure. The crossovers appear to be well 
constructed and incorporate air-cored in¬ 
ductors, high voltage polypropylene 
capacitors and large ceramic-cored resistors 
mounted on a solid printed circuit board. 
The crossover frequency has been judicious¬ 
ly selected to take optimum advantage of 
the tweeter's lower natural roll-over charac¬ 
teristic. This results in a simpler crossover 
network, which then provides better perfor¬ 
mance with fewer potential vices. 

The concept of bi-amplifier feeding is not 
new, and in some circumstances offers ad¬ 
vantages, especially where the length of 
cable between amplifier and speaker be¬ 
comes relatively long. The obvious disad¬ 
vantage with this concept is the need to 
provide a costly second pair of amplifiers, 
quite apart from the need to correctly adjust 
the second amplifier's sensitivity to retain 
the overall balance. 

Solid cabinets 

One of the most obvious attribute of the 
Sonique 6.5's is the solidity of their cabinet 
design. They use a tall and slim profile, with 
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Left: /The Input Impedance of the Sonique 6.5 speakers generally conforms to a four ohm system , with peaks at 28Hz and 
70Hz and a gentle rise around one to two kilohertz. At right Is the phase response of the speakers, which as you can see, 
Is commendably smooth over the full audio range. 


excellent internal stiffening and a particular¬ 
ly well veneered exterior. The manufac¬ 
turers offer three different veneers (standard 
colour Jarrah, black or optional clear), and 
they appear to be as well finished as any 
imported Danish speakers which I have 
reviewed — which currently set the 'stand- 
ards in furniture quality 7 . 

The cabinet uses a bass-reflex design, and 
incorporates a smoothly contoured external 
port, but without the same loving care being 
applied to the inner end of that port. 

While sharp edged reflex ports with small 
diameters sometimes generate audible 
'panting 7 at high drive levels, I was unable to 
detect any such problems with this porting 
system. I examined the inside of the cabinet 
and noted that the design uses 50mm thick 
urethane foam on both sides of the cabinet, 
but with no linings on the front or back 
faces. This approach is obviously adequate, 
and certainly proved to be effective. 

Subjective testing 

The Sonique 6.5 7 s looked attractive 
enough for me to take them home for the 
Easter weekend to audition them, as well as 
to measure their room response charac¬ 
teristics before I commenced my full objec¬ 
tive evaluation. 

As it happens, that proved to be a fruitful 
and pleasant decision. I soon discovered 
that Len Wallis 7 comments appeared to be 


accurate and in this circumstances, well 
warranted. 

The first test that I performed was to 
evaluate their performance with a new test 
disc which is the best of three recently 
released by Sheffield Lab. This particular 
disc, which is 'The Sheffield/Coustic Test 
and Demonstration Disc 7 (10040-2-T), 
offers the novice user more practical and 
useful testing and demonstration material 
than any other currently available test disc. 
Track 18 provides five minutes of pink noise, 
which is useful for audible assessment or 
comparison of a speaker's characteristics, 
quite apart from its use with a one-third-oc- 
tave band real time analyser to determine 
the room average response, which requires 
multi-point sampling. 

As I discovered, the one-third-octave 
band room response displays a gentle peak 
at 40Hz, a slightly higher peak at 100Hz, 
and an additional gentle peak at 6.3kHz. 
With pink noise there is an audible tonality 
or colouration which detracts slightly from 
their overall performance, and the absence 
of which would have lead me to describe 
these as monitoring speakers. The pink noise 
performance was nonetheless very good, 
and most certainly better than average for 
speakers in that price range. 

Whilst I played 'The Sheffield/Coustic Test 
and Demonstration Disc 7 , I evaluated the 
Sonique 6.5's performance with bi¬ 


amplifier drive, and tracks 11 to 16 provided 
me with a simplified method of checking 
the audible sensitivity in the absence of a 
sound level meter or real time analyser. I 
re-checked the aural adjustment with my 
real time analyser and found that my aural 
adjustment was only out by IdB (I was IdB 
high for the tweeter amplifier drive). 

Whilst I had the Sheffield disc in the CD 
player, I also used Track 1, which is 'A Sonic 
Demonstration 7 and Track 2 with 'Clair 
Mario & Colleagues: A Major Technicality 7 
playing a combination of 26 synthesisers 
mixed with live instrumental music This 
exciting music beautifully displays the 
prowess of these loudspeakers, and was 
very impressive. 

My test panel and I immediately came to 
the conclusion that the Sonique 6.5's were 
an exciting Australian development. 

I progressed to an outstanding new 
Australian disc 'Mozart Arias 7 which was 
recorded in the Newcastle City Hall in 
December 1993. The disc features the 
Australian Chamber Orchestra, with Yvonne 
Kenny as the soprano soloist and Richard 
Tognetti as an instrumental soloist and direc¬ 
tor (Sony Masterworks SK 66282). 

This is a special disc, and I consider it to 
be one of the best Australian recordings that 
I have heard in recent years. It is a testimony 
to the quality of Australia's recording in¬ 
dustry and confirms that we can produce 


Tone Burst Response of Sonique 6.5 Loudspeakers (for 90dB Steady State SPL at 2m on axis) 
Upper trace is electrical input — lower trace is loudspeaker output 

100Hz (20ms/div) 1 kHz (2ms/div) 6.3kHz (0.5ms/div) 
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recorded material whose inherent qualities 
equal the very best imported software. 

This disc provides first class and very 
appropriate test material with which to 
evaluate the comparative sound reproduc¬ 
tive characteristics of the Sonique 6.5's, by 
way of comparison with other reference 
speakers. As my test panel and I dis¬ 
covered through repetitive A-B, A-B evalua¬ 
tions against my monitor reference 
speakers, with input of human voice and or¬ 
chestral music, the Sonique 6.5 
loudspeakers perform extremely well, and 
are relatively close to being faultless in their 
reproduction performance. 

We followed this evaluation with the new 
set of The Glenn Gould Edition' of Bach's 
Toccatas, BWV910-916 (Sony Classical 
SM2K52612). As I listened to the first track 
on disc No 1 with the Sonique 6.5's, I be¬ 
came immediately aware of an aberrant 
sound, which confused me. There appeared 
to be somebody humming the music in the 
background, and as I soon deduced, Glenn 
Gould was providing his own accompani¬ 
ment in the background. 

At first I was bemused by this unusual fea¬ 
ture. As I continued to listen to the disc, my 
attention was riveted not so much by the 
music, which was great, but more by Glenn 
Gould's humming. 

What I noted was, that it sharpened my 
attention, and instead of detracting from the 
music as I might have originally thought, it 
unquestionably added to the milieu, and 



Measured frequency response plots for the Sonique 6.5 speakers. At upper left Is the overall response at 1m on the tweeter 
axis, with the response at 30 degrees off axis at upper right Lower left are the individual driver responses measured at 
5cm, while at lower right is the pink noise room response measured with one third octave filtering . 



The decay response spectra of the Sonique 6.5's. As you can see, It's quite 
smooth overall, with only minor variations. 


consequently I now regard these two 
discs in a somewhat different light. The 
quality of linear reproduction of the 
Sonique 6.5 loudspeakers simplified the 
auditioning task, and as I subsequently dis¬ 
covered when comparing the output with 
lesser speakers, they highlighted the nuan¬ 
ces in a way which lesser speakers simply 
could not match. 

We played Glenn Gould's music even 
louder. The humming was louder, but more 


significantly, the speakers handled the stac¬ 
cato piano notes without any obvious 
problems by way of added audible distor¬ 
tion. They reproduced the concert hall play¬ 
ing levels with an unusually impressive 
degree of realism. 

For our fourth demonstration disc, I 
selected a new disc entitled 'Engineer's 
Choice', (Delos — DE3506). The contents of 
that disc were selected by the renowned 
American recording engineer John Eargle, 
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MEASURED PERFORMANCE OF SONIQUE 6.5 LOUDSPEAKERS 

Serial No. A&B 000212 


Frequency Response 

43Hz to 19kHz = 

+/-6dB 


Crossover Frequencies 

Nominally 2kHz 



Sensitivity (for 90dB 




average at 2m) 

nominally 88dB for one watt into 

four ohms 

Distortion at maximum output level 




= 90dB @ 1 m on axis 





dB 

dB 

dB 


100Hz 

1kHz 

6.3kHz 

2nd 

-47.3 

-44.0 

-57.7 

3rd 

-59.0 

-52.9 

-53.7 

4th 

-66.6 

-67.6 

-69.0 

5th 

-72.2 

-61.5 

- 

THD 

0.5% 

0.7% 

0.3% 

Input impedance 

63Hz 

8.2 ohms 



250Hz 

4.4 ohms 



1kHz 

7.1 ohms 



4kHz 

6.0 ohms 



8kHz 

5.2 ohms 


Minimum at 200Hz = 4.2 ohms 





who as well as being an ex-president of the 
Audio Engineering Society, is also a 
respected journalist, author and sound en¬ 
gineer. He has selected 22 of the best ex¬ 
cerpts from the more than 80 recordings 
which he has produced for Delos over the 
last decade. The material he has selected is 
very impressive, and perfect for displaying 
or evaluating the characteristics of a 
loudspeaker system. 


We soon observed that the Sonique 6.5's 
were equally impressive, and far more so 
than we might have anticipated on the basis 
of either their size or price. The subjective 
assessment was unquestionably a success! 

Objective testing 

After the Easter weekend, I took the Soni¬ 
que 6.5 loudspeakers into the laboratory to 
examine their objective performance. Once 


again I was impressed by the measured 
parameters that these speakers displayed. 

The 'on axis' frequency response is excel¬ 
lent from 50Hz to 20kHz, and although 
there is some small obvious nonlinearity be¬ 
tween 2 - 3kHz (as a result of the crossover), 
and again a discontinuity between 4 - 5kHz, 
this does not significantly detract from the 
overall performance. The 'off axis' frequency 
response in the anechoic room is marginally 
smoother than the 'on axis' response, and 
one is immediately impressed by the lack of 
gross dips and bumps. 

The polar plots of the Sonique 6.5's 
are smooth and impressive, and within the 
+/-30 0 arc only start to show significant 
droop, in the order of -5dB, at frequencies 
above 10kHz. 

The next phase of my assessment was to 
measure the decay response spectra of the 
Sonique 6.5's. These were reasonably 
smooth, and most certainly better than I 
might have expected. The tone burst respon¬ 
ses were also reasonably good, and dis¬ 
played characteristics which were generally 
better than the norm. 

The distortion characteristics for 90dB at 
1m were also remarkably good, with less 
than 0.5% THD at 100Hz and less than 
0.7% THD at 1 kHz. The input impedance of 
the speakers basically conforms to a 4-ohm 
system impedance, with two primary peaks 
at 28Hz and 70Hz, which were nine ohms 
and 10.6 ohms respectively. There was also 
a gentle rise in the 1 - 2kHz region which 
was 7.3 ohms. The input impedance has 
been selected to extract maximum possible 
output from a conventional transistorised 
amplifier, and should cause no problems for 
any normal amplifier. 

The last test I performed was to assess the 
phase response of these speakers. This again 
proved to be relatively smooth, but more 
significantly confirmed that what we had 
heard agreed fairly well with what we were 
able to measure. 

Summary 

The Sonique 6.5 loudspeaker system 
achieved a standard of performance which 
was excellent and which borders on 
'outstanding'. This has been achieved at a 
recommended retail price which appears to 
be well within the range of significant 
proportion of prospective purchasers. 

The performance that is achieved is un¬ 
questionably on par with the vast proportion 
of imported competitors, but more sig¬ 
nificantly this product is designed and 
manufactured in Australia. If you believe in 
the concept of buying Australian, and you 
wish to purchase a new set of loudspeakers, 
then you would be hard pressed to look 
beyond the Sonique 6.5's to get excellent 
value for your money. 

The dimensions of each Sonique 6.5 
enclosure are 1054 x 216 x 268mm (H x W 
x D), and they weigh 20kg each. The RRP 
for the system is $2295. For further informa¬ 
tion contact Sonique Audio, 14 Kindale 
Court, Pooraka 5095; phone (08) 262 7911 
or fax (08) 262 1189. ❖ 



The measured polar characteristics of the Sonique 6.5 speakers, at the usual 
frequencies of 1kHz; 3kHz, 6.3kHz and 10kHz They are very smooth... 
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Moffat’s 


Madhouse... 

by TOM MOFFAT 


It’s about time we spread the word 



I’ve just spent a few days on Maria 
Island, off the Tasmanian coast. What 
a strange place it is, totally isolated. 
There are animals common on the 
Australian mainland, but unknown in 
Tasmania. There are Forrester Kan¬ 
garoos grazing in the grassy paddocks, 
and the occasional large emu. Cape Bar¬ 
ren geese strut around, and native hens 
constantly keep the campers awake, 
squabbling over territorial rights (the 
hens’, that is...) 

And, like everywhere else in 
Australia, there is evidence of bushfires. 
On long bushwalking journeys around 
Maria Island I saw the blackened trees, 
and had plenty of time to think about 
how they got that way, and then about 
the terrible fires that tore through New 
South Wales at the beginning of this 
year. They sounded so much like a re¬ 
run of Tasmania’s 1967 disaster. Brave 
firefighters abandoned their jobs or their 
holidays to try to fight back the flames. 
And they succeeded, too. In New South 
Wales homes were lost, but many more 
were saved. 

When the fire threat finally subsided 
the fire crews returned home to a hero’s 
welcome, which they certainly 
deserved. But a few days later, as 
surely as night follows day, the 
recriminations began. Politicians ar¬ 
gued, rednecks mixed it up with the 
greenies. Blame for the fires was 
pushed in every direction. But some 
good suggestions did come out of the 
discussions. I’ve thought about it a lot 
too, and now I’d like to toss a few ideas 
into the melting pot. Bear in mind that 
these are only my own personal 
opinions, certainly not those of the 
firefighters who know a lot more about 
it than me. But see what you think... 

Communications problem 

It seems to me that the biggest prob¬ 
lem in New South Wales was com¬ 
munications. People who could see bush 
blazing just behind their houses turned 
on their radios, only to hear the stations 
broadcasting stories of fires far removed 
from them. I would suggest that the fire 


stories that got to air were those selected 
for their news value. In other words, if 
an area of million-dollar homes was 
threatened, this was considered more 
newsworthy than a fire threatening an 
area populated by average Joes. 

This is not just the idle ramblings of 
a cynic. I have been there and done that, 
having spent many years as both a 
producer and journalist in radio and 
television news. Given two fire stories 
of equal size, one in a working-class 
area and the other in a ritzy area, and 
given a limited amount of air time, I 
know which story is going to get a run. 

However a station can’t broadcast 
what it doesn’t have. During the New 
South Wales fires I spent a lot of time 
here in Tasmania listening to the 
ABC’s Triple-J. This is basically a 
Sydney station which is networked all 
over Australia, so what we heard here 
was a local station broadcasting to its 
own people. 

Triple-J’s target audience is young 
people (and the young at heart) so their 
staff are young as well. This means 
there are none of those hardened old 
newsmen using their networks of con¬ 
tacts to ferret out stories. For many of 
the Triple-J people it would have been 
their first disaster, but they were han¬ 
dling it with surprising resourcefulness. 

We’d hear someone say “there’s an 
unconfirmed report that there’s a fire 
heading toward suburb-X” or “we un¬ 
derstand the road has just been closed 
at Y”. This information was most like¬ 
ly gleaned from phone calls, both in¬ 
coming and outgoing. Some reports 
would conflict with others; some 
would be unclear. So the poor bod run¬ 
ning the on-air shift would simply 
have to take a big punt at times to 
decide what to broadcast. 

At times like this, if you do try to con¬ 
firm reports officially, you’re most like¬ 
ly told to ‘bugger off, get off the bloody 
phone’. The person on the other end, at 
a fire or police station, has enough 
troubles on his hands without calls from 
the media. 

This is why we have ‘media liaison 


officers’. The purpose of these people is 
to disseminate official government in¬ 
formation to radio and TV stations and 
newspapers. But for the information to 
be ‘official’, it must usually be approved 
by someone high up, in many cases the 
Minister. And approval takes time, and 
time, and more time... In my own ex¬ 
perience I have been kept waiting for 
days by the Government Media Office, 
in response to what seems to me to be 
a simple question. 

Need for approval 

Reports from Sydney suggest that in 
some cases it took up to one and a half 
hours for media liaison officers to 
release information on particular fires. 
By then, whatever was threatened 
would be well and truly burnt. Although 
it wasn’t said so, I suspect ‘official 
approval’ was the main cause of the 
delays. So radio stations were getting 
phone calls from residents saying their 
whole street was on fire, while ‘official’ 
sources had to ‘officially’ deny that the 
fire in question existed! 

We can’t blame the media liaison of¬ 
ficers solely for this situation. They are 
working within the restraints of the 
Australian public service, which has its 
roots in the British model where secrecy 
is everything, and unauthorised speak¬ 
ing out is forbidden. 

Most media officers are journalists, 
and they should be given the credit of 
having enough nous to gather and dis¬ 
seminate correct information without 
needing it rubber-stamped by some per¬ 
son who in many cases is little more 
than a figurehead. In the case of the 
New South Wales fires, I think the 
media officers should have been given 
police scanners and telephones and told 
to go for it They should have been al¬ 
lowed to answer any inquiry instantly. 

Scanning radios are a wealth of infor¬ 
mation. You can instantly tell where the 
trouble spots are, where people are call¬ 
ing for more assistance, where firefight¬ 
ing resources are being concentrated. 
You can instantly tell what roads are 
closed, what roads are open. The trouble 
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is, if you are a radio or TV station, 
federal law makes it an offence to make 
use of the information. 

If you got on a station like Triple-J 
and said “we just heard on the police 
radio that Frog Street has been blocked 
by burning trees”, you would be in very 
big trouble with the government The 
correct procedure would be to ring the 
Media Liaison Office and say “we just 
heard that Frog Street is blocked by 
burning trees. Is it true?” And the Media 
Liaison Officer would say “I’ll have to 
get confirmation and get back to you...” 
And then you wait and wait, while the 
slow wheels of government grind away. 

Low cost network 

All right, here’s another idea, which I 
think should be looked at very seriously. 
In the wash-up to the New South Wales 
fires, it was suggested that a ‘special 
radio station’ might be established to 
broadcast essential information during 
fires. A good suggestion, but why don’t 
we take it a step further — to a special 
Public Emergency Radio Network? 

The basis of this already exists in the 
USA and possibly other places. There 
they have set aside a block of frequen¬ 
cies in the VHF communications band 
around 160MHz, for ‘WeatherRadio*. 
Small communications-type transmitters 
are installed on tall buildings or moun¬ 
tain tops near towns small or large, and 
just about everyone in the USA is within 
range of a signal. 

Receivers for WeatherRadio are sold 
very cheaply by dealers such as Tandy. 
Most are simple pocket radios running 
from 9-volt transistor batteries. They are 
either fixed-tuned or have a simple 
channel switch, and they use little ex¬ 
tendable whip antennas. 

During normal times, WeatherRadio 
lives up to its name with a 24 hour a 
day stream of continuous recorded 
weather information. 

The system cycles through several 
different services read by different an¬ 
nouncers. These include a national 
weather summary, a six-day forecast, a 
local forecast, local temperature, 
humidity and wind readings, and a 
report on road conditions in the area. 

Before you go out somewhere, par¬ 
ticularly on a snowy evening, it’s a 
simple matter to click on the Weather¬ 
Radio for a couple of minutes to find 
out if the road you intend to use is 
still open, and what you can expect 
when it’s time to come home. It’s all 
good reliable information, provided 
directly by the National Weather Ser¬ 
vice and the local police. 

In addition to the pocket radios, a 


more elaborate type of weather receiver 
is used extensively in areas prone to 
cyclones and tornadoes. These are 
mains-powered sets and they’re meant 
to be plugged in all the time, sitting in 
the kitchen or some other central place. 
They have self-contained whip antennas 
and backup batteries so they keep going 
even when the mains power fails. 

When it’s necessary to issue a cyclone 
or tornado warning, the Weather Bureau 
sends it out over the WeatherRadio sys¬ 
tem — preceded by a series of audio 
tones. These bring the mains-powered 
receivers to life, whether or not the 
owner has ‘turned them on*. Some 
models even take control of the volume 
control so that any urgent warnings 
come out good and loud, despite where 
the volume knob is set 

Now, this idea sounds like it could be 
easily adapted for Australia. It would be 
necessary to allocate the same band of 
frequencies used overseas, making 
available an instant supply of imported 
WeatherRadio receivers. Of course to be 
the most use in Australia, the network 
should consist not of one big station in 
each city, but of small transmitters to 
cover separate geographical areas. 

During routine operation all transmit¬ 
ters in each state would carry the same 
program of weather and road informa¬ 
tion. But during cyclones or floods or 
bushfires, specific warnings could be 
directed to specific areas via their own 
transmitters, which would emit the tones 
necessary to bring ‘sleeping’ receivers 
to life. 

Just imagine... 

Imagine how much easier life would 
have been during the New South Wales 
fires if there had been one Weather¬ 
Radio transmitter for northern Sydney, 
another for southern Sydney, another for 
the Blue Mountains, another for Gos- 
ford, and so on. Then, if the worst hap¬ 
pened, the authorities could simply 
direct a message to the Blue Mountains 
transmitter only, advising people to 
evacuate Katoomba, while not alarming 
people in other areas. Thus, if 
someone’s WeatherRadio suddenly 
springs to life, they know the message 
is directed specifically to THEM, to be 
ignored at their peril. 

Since each station is meant to cover 
a specific area only, transmitters can be 
simple VHF base station units with the 
receiver part deleted. Fifty watts would 
be plenty. 

The base stations will need to be 
bushfire and cyclone proof, but this is 
not such a difficult requirement in these 
days of small power-efficient solid state 


gear. They could be enclosed in small 
steel boxes, mounted on metal poles 
with the antennas at the top. If you go 
bushwalking to mountaintops, you see 
radio stations like this all the time. 

The transmitters would of course need 
to be on different channels so adjacent 
areas don’t pick up transmissions not in¬ 
tended for them. The public, with their 
receivers, would need to be educated as 
to which channel to leave their sets 
tuned to, but a letterbox drop in each 
area would fix that 

The audio input to each transmitter 
could be supplied by simple low- 
powered UHF links, all originating from 
the one place. These could be controlled 
by the Weather Bureau at normal times, 
but individual links could be taken over 
by the fire brigades or police in the 
event of a natural disaster. 

Now I can guarantee there will be 
many out there who will say this 
scheme won’t work. But think about it 
— dead simple, eh? 

Politicians will bleat ‘too expensive’; 
in other words, there probably aren’t a 
lot of votes in it Better to build a new 
sporting facility. But all we’re really 
talking about is a simple radio network 
of a few base stations, as already used 
by emergency services such as fire and 
police. The only difference is that this 
one is directed at the public, instead of 
fire trucks or police cars. 

The people out there will have to each 
kick in say $50 for a receiver that 
responds to the selective calling tones, 
and perhaps a pocket set or two. But 
isn’t that cheaper than watching your 
house bum down? ❖ 


Cl 

VICTOREEN MEGOHM RESISTORS 


If you need megohm resistors for 
any applications... 


You need the new Vlctoreen 
Resistors Otalog. This Includes 
an Introduction on how to use 
the catalog, application notes, 
and electrical. mechanical, and 
enviro nm ental specifications 
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36-5ft Cost St f Ivadock NSUU 2047 

Ph: (02) 713-11 22fax: (o«)7isi*3« 


ELECTRONICS Australia, July 1994 


17 


READER INFO NO. 3 













WIN A G-CODE! 

The latest sensation 

distributed by PHILIPS. 


40 TO 


BE WON 


Have Electronics Australia magazine delivered to your door and you could 
win the fantastic G-Code instant video programmer from Philips. The G-Code 
provides a simple, fool-proof way to record your favourite television shows and it 
works with virtually all video brands which have an infa-red remote control. 


You have the freedom to go about your day-to-day duties and still enjoy your 
favourite programs - the G-Code switches your VCR on at the appropriate time, 
changes the channel, records the program, then switches it off! 


CONDITIONS OF ENTRY: 1. The competition is 
only open to Australian residents authorising a 
new or renewed subscription to ELECTRONICS 
AUSTRALIA before last mail on 28.7.94 Entries 
received after closing date will not be included. 
Employees of the Hannan Group, Philips, their 
subsidiaries and families are not eligible to enter. 
2. South Australian residents need not purchase a 
subscription to enter, but may enter once by sub¬ 
mitting their name, address and a hand drawn 
facsimile of any coupons to the Federal Publishing 
Company Pty. Ltd., PO Box 199, Alexandria 
NSW 2015. 3. Prizes are not transferable or 
exchangeable and may not be converted to cash. 
4. The judge's decision is final and no correspon¬ 
dence will be entered into. 5. Description of the 
competition and instructions on how to enter form 
a part of the competition. 6. The competition 
commences 26.5.94 and closes last mail on 

28.7.94 7. The draw will take place in Sydney on 

3.8.94 at 11am and the winners will be 
announced in the October issue of ELECTRONICS 
AUSTRALIA on sale 29.9.94 and notified by 
mail.. 8. The prize is; The first 40 names drawn 
will each receive a G-CODE BOX valued at 
$129 R.R.P. each. Total prize value $5160. 9. 
Subscriptions are not refundable. 10. The pro¬ 
moter is the Federal Publishing Company Pty. 
Ltd., 180 Bourke Rd, Alexandria NSW 2015. 
Permit No. TC94/0000 issued under the lotteries 
and Art Union Act 1901, Vic. Permit No. 
94/0000 issued on 00/00/94; ACT permit no. 
TP94/0000 issued under the Lotteries Act 1964; 
NT permit No. 94/000. 


You can now read the latest issue of Electronics Australia magazine , experi¬ 
ment with our latest projects and not miss out on your favourite television show if 
you win one of the forty G-Code that we have to giveaway. 

A subscription to Electronics Australia magazine costs $53 for 1 2 issues 
which includes a 10% discount off the cover price as well as all postage and han¬ 
dling charges. 

To have Electronics Australia home delivered by credit card call TOLL FREE 
008 800 933. Or send your payment (cheque, credit card or money order) to: 
Federal Publishing Subscriptions Department, PO BOX 199, ALEXANDRIA NSW 
2105. 

HURRY! OFFER ENDS 28th July. 

Any queries about your subscription? Call (02) 353 9992. 











If you can 
dial a phone/ 
you can 
now program 

a video. 



No, really. 

The new G-Code Instant Video 
Programmer is so simple, even an 
adult can use it. 

Look in your television guide, and 
you will now find a special G-Code 
number after every show's listing. 

To tape your favourite program simply look up 
its number in your guide, then punch it into your 


G-Code Instant Video Programmer. 

That's it. G-Code does the rest. 

The Programmer works with virtually all 
remote-control VCRs, stores up to twelve 
programs at once and requires no installation. 
You will find G-Code 
wherever VCRs are sold, m 
Call 13 11 24 for more 1 

information. 


'-CODE 


G-Code and Instant Video Programmer are trademarks applied for by Gemstar Development Corpration. © 1990-1993 Gemstar. All rights reserved. BALL EURO RSCG PGC0007 




Clementine 


CLEMENTINE'S VISIT 
TO THE MOON 
AND GEOGRAPHOS 

The US Department of Defense’s Ballistic Missile Defense Organization and Naval Research 
Laboratory have developed a new generation of lightweight, advanced technology satellites, in 
cooperation with NASA. Called Clementine, the program is described as a low cost, fast-track’ 
project. Its first space mission, Clementine 1. is currently in space gathering a lot of scientific 
information (including images) on both the Moon and the near-Earth asteroid Geographos. 


‘Lower cost’ planetary exploration mission: 


Moon 
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Images from the spacecraft'ClementineAbove — Earth 
from 78,000km. Right — East Africa from 15,000km. 

Opposite: Our lead picture shows the trajectory to be 
followed by Clementine from Earth orbit to lunar orbit, and 
then on to the asteroid Geographos. Also shown Is the 
Earth orbit for the spacecraft booster stage, which stays 
behind to conduct radiation experiments using a variety of 
sensors. (Pictures couresy of Naval Research Laboratory.) 



On 20 July 1969, astronauts Neil 
Armstrong and Buzz Aldrin became the first 
men to walk on the Moon. During the next 
three years, another 10 astronauts walked on 
the Moon, in what was hoped to be prepara¬ 
tion for a longer duration stay which would 
eventually involve lunar settlements by the 
year 2000. 

These ambitious plans were scrapped 
when the Nixon administration, after the suc¬ 
cess of Apollo 11, drastically cut the budget 
of the National Aeronautics and Space Ad¬ 
ministration (NASA) — limiting the Apollo 
program to a further six flights. 

Following the completion of the Apollo 
program in December 1972, NASA scrapped 
all of the Apollo hardware and placed any 
further plans for lunar exploration on the 
backbumer until well into the next century. 

It was not until 1980 that another lunar 
mission was suggested. Scientists at the Jet 
Propulsion Laboratory (JPL) located in 
Pasadena, California proposed the Lunar 
Polar Orbiter (LPO), which would have a 
price tag of US$400 million and would be 
launched in the mid to late 1990's. But after 
a decade of design changes and schedule 
slippages, the LPO program was cancelled in 
1990. 

Hope that the United States would go back 
to the Moon briefly surfaced during the 
celebrations of the 20th anniversary of the 
Apollo 11 flight, in July 1989. During a 
speech at the National Air and Space 
Museum in Washington DC, then President 


George Bush declared that the US should 
return to the Moon and have humans on the 
planet Mars by 2019 — the 50th anniversary 
of the Apollo 11 flight. 

Several high level reports commissioned 
by both NASA and the White House sug¬ 
gested a human return to the Moon take 
place by 2004. However these plans did not 
gain the support of Congress and there were 
serious doubts raised about NASA's abilities 
to carry out such an ambitious program, 
which led to any plans for lunar exploration 
again being placed on the backbumer. 

Another player 

In September 1990, however, another 
player entered the picture in the form of the 
Strategic Defence Initiative Organisation 
(SDIO). Responsible for implementing the 
'Star Wars' program, the SDIO had 
developed lightweight and miniaturised sen¬ 
sors that were capable of hunting fast- 
moving objects in space. During that same 
month, the then Deputy Secretary of Defense 
Donald Atwood received a letter from then 
NASA Administrator Dick Truly, inquiring 
about the use of SDIO technologies for low 
cost planetary missions. 

Under the terms of the Anti-Ballistic Mis¬ 
sile Treaty signed in 1972 by both the United 
States and Soviet Union, it would have been 


by KATE DOOLAN 


illegal for the SDIO to test the sensors that 
they had developed in Earth orbit. So after six 
months of study, SDIO in cooperation with 
NASA decided on a flight to a near-Earth 
asteroid, 1620 Geographos. This interested 
SDIO scientists, because it would use a 
natural celestial body against a deep space 
background, at a realistic approach target of 
11 kilometres per second. The flight also in¬ 
terested NASA scientists as it would give 
them an opportunity to examine an asteroid 
in closer detail than the Galileo spacecraft 
had done (see EA, May 1993), with the 
asteroids Gaspra in 1991 and Ida in 1993. 

In late 1991, a two-month lunar mapping 
program was added to the flight, as SDIO 
scientists decided that the Moon would make 
an excellent target to determine the sen¬ 
sitivity of the spacecraft's camera and scien¬ 
tific instruments — as well as providing a 
further 'bonus' for planetary scientists. Since 
the end of the Apollo program, no American 
spacecraft had flown to the Moon except the 
Galileo spacecraft, which had made brief 
Earth/Moon flybys in December 1990 and 
December 1992. 

In January 1992, after the addition of the 
lunar mapping phase, the SDIO informed 
NASA of their intention to fly the first Deep 
Space Program Science Experiment (DSPSE) 
spacecraft — which was christened 
'Clementine '. Since one of Clementine's 
goals was to determine the mineral content 
of both the Moon and Geographos, the 
spacecraft was named after the Californian 
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Clementine’s Visit to the Moon and Geographos 


gold miner's ballad 'My Darling 
Clementine'. As in the song, Clementine will 
be 'lost and gone forever' after the 
Geographos encounter... 

The Clementine mission was dedicated to 
the memory of space scientist and visionary 
Dr Gerard K. O'Neill (1927-1992), who 
designed and advocated plans for large 
human settlements in Earth orbit. 

Clementine's vitals 

The Clementine spacecraft weighs 424 
kilograms fully fuelled, and the whole 
spacecraft configuration — which contains a 
launch adaptor, solid rocket motor and 
Clementine — weighs only 
1690kg, making it one of the 
lightest scientific spacecraft ever 
launched. Clementine measures 
only 1.14 metres in diameter 
and 1.88m in length. To com¬ 
municate with Earth, the 
spacecraft has a fixed 1.1 m high- 
gain antenna. 

Clementine contains mono¬ 
propellant hydrazine for attitude 
control, and bipropellant 
nitrogen tetroxide plus mono¬ 
methyl hydrazine for changes in 
the spacecraft's speed. The 
bipropellant has the capacity of 
1.8km/s, with 550m/s needed 
for insertion into lunar orbit 
and 540m/s required for depar¬ 
ture from the Moon. The 
remaining fuel will be used for 
changes in the spacecraft's 
speed, maintenance in lunar 
orbit, error correction and the 
Geographos flyby. 

Two advanced technologies 
have been introduced in the 
spacecraft's electrical power sys¬ 
tem. A common pressure vessel 
15 ampere-hour nickel-hydrogen 
battery is being used for the first time on a 
spacecraft. This form of battery is the 
preferred mid- term solution for high energy, 
low volume mass and high cycle life require¬ 
ments. At 47 watt-hours per kilogram, the 
battery has double the energy per unit mass 
of previously flown batteries. 

In addition, the Clementine spacecraft has 
one of the lightest solar arrays ever used on a 
spacecraft. The solar panels measure 2.3m 2 
and generate 460 watts of power. With a 
power density of 301 watts per square metre, 
the thin 0.0055" gallium arsenide/germanium 
solar cells have 100% more power output 
than the commonly used silicon cells. 

Two advanced lightweight technologies 
have been incorporated into the spacecraft's 
attitude control system (ACS). Clementine 
has two light inertial measurement units 
developed by SDIO scientists — a 500 gram 
ring laser gyroscope and a 500 gram inter¬ 
ferometric fibre optic gyroscope, which 
maintain a drift rate of 1 ° per hour. 
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Another first for Clementine is the orbital 
flight qualification of the two-kilogram Bell 
Aerospace lightweight reaction wheels. The 
drive electronics are integrated with the 
wheel assembly and use an average of only 
9W of power. 

JPEG imaging 

Another instrument that is being flight 
qualified by Clementine is the computer 
processing system (CPS). In addition to a 
Military Standard 1750 16-bit processor used 
for routine spacecraft operations, Clementine 
uses an off-the-shelf 32-bit RISC (reduced in¬ 
struction set computer) processor which is 



Although It may look almost as large as the Earth In this 
artist's Impression, Clementine Is actually quite small: It's 
only 1.88 metres In length, and 1.14 metres In diameter. 


used for imaging data from the scientific 
sensors. A JPEG (Joint Photographic Export 
Group) chip set from Matra Marconi is being 
used to compress data from the 
spacecraft's sensors for storage in the solid 
state data recorder, before transmission 
back to Earth. By this qualification of JPEG, 
the image compression technology can be 
used in future NASA and Department of 
Defense spacecraft. 

During the mapping of the Moon and 
Geographos, the computer processing system 
stores data in a 2GB (gigabyte) solid state 
data recorder (SSDR) which has four times 
the capacity of previously flown data re¬ 
corders. The SSDR was designed for high 
reliability, uses redundancy error detection 
and correction with fault management and 
has a built-in test program. 

The SSDR weighs 3.4kg and uses commer¬ 
cially available 4Mb DRAM (dynamic ran¬ 
dom access memory) chips. It has a data 
throughput greater than 20 megabytes per 


second, with a bit error rate of less than one 
part in ten billion. 

Array of sensors 

The sensor complement that is being 
flown on Clementine includes an 
ultraviolet/visible imaging camera, a Near In¬ 
frared Camera, a Long Wave Infrared Camera 
and a Laser Image Detection and Ranging 
high resolution imaging system. Pointing in¬ 
formation for both the spacecraft and its sen¬ 
sors is provided by an onboard system using 
two 'wide field of view' star trackers. All of 
the instruments were designed by the 
Lawrence Livermore National Laboratory in 
California. A Charged Particle 
Telescope built by the Aerospace 
Corporation has also been in¬ 
cluded with the sensor payload. 

The ultraviolet/visible imaging 
system is a CCD (charge- 
coupled device) camera that 
weighs 500 grams and measures 
105 x 120 x 160mm. This 
camera is capable of taking 10 
images per second and has been 
designed for inexpensive 
manufacture and calibration. 
Ultraviolet sensors that are on 
current spacecraft in orbit are 
two to four times heavier, require 
three times as more power and 
are more expensive. 

The camera has a modular 
filter wheel with six positions, 
five of which give narrow-band 
filter wavelengths of 310, 645, 
795, 845 and 895 nanometres. 
The sixth filter is a broad-band 
filter with a wavelength of 
295 to 845nm. The field of view 
is such that a 425km orbit has a 
cross track width of ap¬ 
proximately 50km. 

This field of view, combined 
with a five hour elliptical orbit of the Moon, 
allows complete mapping coverage during 
Clementine's two month visit. During a 
single orbit of the Moon, the pixel resolution 
varies from 125 to 325 metres. 

At Geographos, the pixel size will be 25 
metres at a flyby distance of 100km. 
Geographos is an elongated asteroid es¬ 
timated to measure two kilometres by four 
kilometres, therefore the image at the closest 
approach would be about 80 pixels across 
the short axis. 

The Near Infrared Camera (NIC) weighs 
1.6kg and has a mechanically cooled 256 x 
256 pixel indium antimonide focal plane 
array, with a bandpass from 995 up to 
2695nm as well as again having a filter 
wheel with six positions. The filter 
wavelengths are in this case 995, 1145, 
1395, 1895, 2495 and 2675nm. The field 
of view for the NIC camera is similar 
to that of the ultraviolet/visible camera, so 
complete lunar mapping coverage can be 





achieved in two months. The charac¬ 
teristics of the focal plane array are such 
that the individual resolution will vary 
from 200 to 400 metres at the Moon down to 
40m at Geographos. 

The Long Wavelength Infrared Camera 
(LWIR) weighs 1.65kg and measures 150 x 
150 x 400mm, with a power requirement of 
30 watts. The LWIR will be primarily used for 
thermal sensing, which will be important 
during the Geographos flyby as the 
spacecraft will be approaching the asteroid 
from its dark side. 

LWIR has a 128 by 128 pixel mercury- 
cadmium-telluride focal plane array, which 
is mechanically cooled and has a broadband 
response of 7895 to 9395nm. The 1° x 1° 
field of view results in a ground footprint of 
18.3 by 18.3 kilometres, at a spacecraft al¬ 
titude of 1000 kilometres with a pixel resolu¬ 
tion of 100 metres. 

The Laser Imaging Detection and Ranging 
(LIDAR) system has an active ranging system 
as well as a passive imaging capability. The 
LIDAR system weighs only 1 kg and measures 
40 x 100 x 220mm. 

As well as being portable, the LIDAR sys¬ 
tem has many military and civilian applica¬ 
tions. Its laser is a diode pumped Nd-YAG 
type, pumped at 1.064 microns with a 
pulse rate of 180 joules every 10 seconds. 
The laser transmitter has a wavelength for 
ranging and the ranging capability has a 
vertical bin size of 40 metres to a distance 


of 500 kilometres, depending on the bright¬ 
ness and the surface roughness. 

Altimetric data for the lunar surface is col¬ 
lected when Clementine is below a 500 
kilometre altitude, providing a topographic 
database between the latitudes of 60° north 
and 60° south. 

High resolution optics and a signal inten- 
sifier permits the LIDAR system to have a 
pixel resolution of between 10 and 30 metres 
during the lunar mapping phase and better 
than five metres during the Geographos 
flyby. LIDAR's field of view is small, so only 
selected areas of the Moon will be covered 
by the sensor — primarily due to onboard 
memory constraints. 

The LIDAR system also has a filter wheel, 
with a broadband filter from 295 to 695nm 
as well as narrowband filters at 310, 455, 
545 and 645nm. 

The Charged Particle Telescope (CPT), 
which weighs only 200g (the equivalent of a 
family block of chocolate!) measures the flux 
and spectra of ions and electrons with ener¬ 
gies exceeding 30,000 electron volts. The 
CPT measures electrons in five energy chan¬ 
nels, from 30,000 electron volts up to IMeV. 
Protons are also measured, in two energy 
channels from 10 to 80MeV. 

The CPT will also be measuring the fluxes 
and spectra of energetic electrons and 
protons throughout Clementine's mission. 
The electron channels will provide data on 
the interaction of the Moon with the Earth's 


magnetotail. The CPT can also observe ener¬ 
getic electron flows during magnetic storms, 
as well as interplanetary shocks and their in¬ 
teraction with the Moon. 

To evaluate the effects of the space radia¬ 
tion environment on the advanced 
microelectronic systems and components on 
Clementine ; several radiation measurement 
devices are being flown. These devices in¬ 
clude four solid state dosimeters, a single 
event upset/total dose recorder as well as 
other monitoring devices. 

The interstage adaptor, which is being left 
in a highly inclined Earth orbit of 200 x 
160,000km for 450 days, has also got a 
package of radiation experiments to allow 
comparative measurements from the 
Clementine spacecraft. 

Clementine has two star tracker cameras, 
weighing 370 grams and measuring 120 x 
120 x 140mm, which have been integrated 
into the spacecraft. The star trackers are min¬ 
iaturised 0.1 - 0.3 millirad optical sensors, 
which perform a three-axis determination 
with one starfield image. The wide 29° by 
43° field of view minimises the star catalog 
by only using the brightest stars. 

The tracker focal plane array is a silicon 
CCD operating between 0.4 and 1.1 
microns, with a pixel size of 23 x 23 
microns. The f/1.28 design has a 14.4mm 
aperture with a 17.7mm focal length, and the 
electronics operate at a maximum frame rate 
of 10Hz via an analog/digital converter. 
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Communications links 

Clementine communicates with ground 
controllers at the Naval Research Laboratory 
in Alexandria, Virginia via NASA's Deep 
Space Network (DSN). The DSN is a com¬ 
plex of large antennae and transmitters lo¬ 
cated in Coldstone, California; Madrid, 
Spain and Australia's Tidbinbilla in the ACT. 
The DSN is then linked to a network control 
centre at the Jet Propulsion Laboratory. 

During its short stay at the Moon, Clemen¬ 
tine returned up to 5000 digital images for 
each lunar orbit it made. To store this infor¬ 
mation, compact discs are being used so the 
information can be freely made available to 
anyone who wants to purchase them. It is 
expected that a complete set of Clementine 
data will cost less than US$300. In another 
first, the SDIO Office is making the informa¬ 
tion available on the Internet computer net¬ 
work (Clementine.S1.gov), where bulletins 
can be read and the imagery can be 
downloaded. 

Another innovation is the management 
and construction of the spacecraft. It took 
only 22 months for 55 staff at the Naval Re¬ 
search Laboratory (NRL) to design, develop 
and construct Clementine. There were none 
of the usual bureaucratic obstacles common 
to most NASA and military space programs, 
as the funding from the SDIO Office was 
given directly to the NRL. More time and 
money was saved when there was no middle 
management or advisory teams used. 

The total cost for the Clementine mission 
was US$75 million, which included the 
price of the launch vehicle. By comparison. 


the Galileo mission has cost over US$1 bil¬ 
lion, and the recent Hubble Space Telescope 
repair mission was US$650 million. 

A few problems 

Several problems were encountered 
during Clementine's construction, with the 
Long Wavelength Camera and Near Infrared 
Camera failing vibration testing. This meant 
that both cameras had to be rebuilt, delaying 
their delivery to the NRL by three months. 
The LWIR camera also had encountered dif¬ 
ficulties in the cooling process, but these 
were solved before launch. 

By the time that the scheduled launch date 
of January 1994 had rolled around, one im¬ 
portant change had been made. After coming 
to office, the Clinton administration had can¬ 
celled the more esoteric plans of the SDIO 
Office and they were told to concentrate on 
Earth-based missile technologies (such as the 
advanced 'Patriot' missile). To reflect this 
change, the SDIO Office had been renamed 
the Ballistic Missile Defense Organisation 
(BMDO). As the Clementine mission had 
been so far along in its planning, the BMDO 
Office continued with the management 
responsibility for the spacecraft. 

In the month before the launch, the 
Clementine spacecraft was moved outside to 
allow the star trackers to make observations 
of the stars. During these tests, an error in the 
software code was found which produced an 
alignment error in one of the star trackers. 
This error was promptly repaired. 

Unlike most launch vehicles that are used 
for robot spacecraft, Clementine was 


launched on a Titan IIG rocket, which was 
not brand new. The Titan IIG used had spent 
the previous 25 years as an Intercontinental 
Ballistic Missile, in a silo not far from Little 
Rock, Arkansas and had been refurbished for 
the Clementine launch. The Titan IIG has 
been used by the US space program both 
civil and military since 1959, most notably 
for NASA's Gemini manned flights between 
March 1965 and November 1966. 

January launch 

Clementine was launched from the Van- 
denberg Air Force Base in California at 
8:34am (local time) on 25 January 1994. 
Normally the Cape Canaveral Air Force Sta¬ 
tion (next to the Kennedy Space Centre) in 
Florida would have been used for the 
launch, but the Titan IIG pad was 
demolished in the seventies. The launch was 
routine, with no serious problems reported. 

The day after the launch, a Thiokol 37FM 
solid rocket motor fired placing Clementine 
into a temporary orbit of 140 x 160km. 
Several days later, the spacecraft was 
manoeuvred into an eccentric 'phasing 7 orbit 
which ranged from several hundred 
kilometres above the Earth to several 
hundred kilometres from the Moon. The 
'slow boat' route to the Moon gave the 
spacecraft a seven day launch window, and 
lowered fuel requirements for insertion into 
lunar orbit. 

Clementine entered lunar orbit on 1 9 
January 1994 and after a short checkout 
period, began to map the Moon. At a press 
conference in March 1994, images of the 
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One of the many digital images of the moon which Clementine sent back during its orbiting in February 1994 was this 
photo of the Apollo 16 landing site, viewed from an altitude of 495 kilometres. 
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Moon were displayed and some of the im¬ 
ages displayed of the far side of the Moon 
showed a detailed resolution that had not 
been possible previously — even during the 
Apollo program. 

On 3 May 1994, Clementine was due to 
perform a manoeuvre to allow an Earth flyby 
and to place it into an Earth phasing orbit. At 
the end of this three-week phasing orbit, the 
spacecraft was to perform a course correc¬ 
tion which included another lunar flyby and 
gravity assist before departing for 
Geographos. 

Geographos will have its closest approach 
to Earth in late August 1994. Soon after its 
closest approach, the asteroid will cross the 
plane of the ecliptic where on 31 August, 
Clementine will fly by Geographos at a 
velocity of 11 km/s. The actual flyby distance 
is to be determined, but it is expected to be 
approximately 100 kilometres — at which 
distance the spacecraft may be able to track 
the asteroid continuously during the flyby. 
The data recorded during the flyby will be 
stored on board for later playback to Earth. 

During the cruising phase from the Moon 
to Geographos, it is possible that Clementine 
may be used to observe Jupiter during the 
week of 15 to 22 July. During this time, the 
Comet Shoemaker/Levy is expected to col¬ 
lide with Jupiter and scientists will be using 
an armada of spacecraft to observe this 
event. The BMDO office and NASA had dis¬ 
cussions during late January, but nothing has 
been publicly announced. 

Although Clementine is a perfect example 
of a low cost scientifically effective space¬ 
craft, there are doubts about any successors 
being built. With the BMDO Office being 
taken out of the space business, NASA have 
stated no desire to have the Clementine 
series of spacecraft under their control as it 
would compete with their Discovery pro¬ 
gram — which promises to build and launch 
planetary spacecraft for under US$150 mil¬ 
lion in three years. Congressman Dick Zim¬ 
mer has legislated that the Clementine 
program be placed under control of the US 
Navy. The transfer of Clementine to the Navy 
has not included funding past this year, but it 
is hoped this will change as there are plans 
to use other Clementine-type spacecraft to fly 
to other asteroids — where they will be using 
ballistic missiles to impact on their surfaces 
so their mineral content can be studied. It is 
also hoped that Clementine 1 will receive 
enough funding for a flyby of the asteroid 
1983RD in October 1995. 

The Clementine program is an example of 
what is needed in times of decreasing space 
budgets around the world, so hopefully the 
program will not be 'lost and gone forever' 
after the Geographos flyby. 

In closing, the author wishes to thank 
Dwayne Day of the Space Policy Institute, 
Mary Hardin of the Jet Propulsion Laboratory, 
Louis Kourtidis and Richard Tonkin for their 
assistance in the completion of this article. 
The photographs are reproduced courtesy of 
NASA and the US Department of Defense. ❖ 
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Do-It-Yourself Radio Astronomy — 1 

JUPITER SQUAWKS! 

Radio astronomy is a field that most readers wouldn’t have dabbled with. Too hard, you say — 
you’ve got to have a monstrous dish antenna and all kinds of fancy equipment, and anyhow it’s all 
been done before, right? WRONG, on all counts! Chances are you already have all the equipment 
you need to do the experiments described in this first article, and in future instalments we will use 
equipment that’s either easily built, or diverted from other less esoteric duties... 


by TOM MOFFAT, VK7TM 

Usually when I prepare a series of 
magazine articles, all parts of it are com¬ 
plete before the first article appears in 
print. But this time around, I must con¬ 
fess that it was necessary to take the 
plunge with only this first 
part finished; the others are 
still under development. My 
excuse is that I wanted to get 
this one into the July issue of 
Electronics Australia , before 
the world ends. 

Aha — I bet I’ve got your 
attention now! Yes, friends, 
it’s ‘worlds in collision* 
time, on or about July 21. 

A comet named Shoemaker- 
Levy is heading straight for 
the planet Jupiter, breaking 
into fragments as it goes. 

These fragments are 
predicted to slam into 
Jupiter over a period of five 
or six days, with the biggest 
impact predicted for 8:00pm 
on July 21. 

This is convenient for us 
here in Australia because at 
that time Jupiter will be high 
in the night sky, 54° above 
the horizon on a heading of 
323°. Those figures are for 
Hobart; the rest of Australia 
should be pretty close. How¬ 
ever Jupiter will NOT be 
visible in the highly popu¬ 
lated areas of America and 
Europe. What a pity, it looks 
like we’ve got it on our own! 

So what will happen when 
the comet collides with 
Jupiter? Nobody knows; 
such a thing has never before 
happened in recorded his¬ 
tory. Maybe Jupiter will ex¬ 
plode, showering the rest of 
the solar system with burn¬ 
ing methane. Or maybe the 


bits of comet will just go ‘plop’ in 
Jupiter’s atmosphere and that will be 
the last of it 

The important thing is that this has 
never happened before — and WE will 


get to watch it, with our eyes and with 
our radios. So now is the time to bone up 
on some radio astronomy lore. 

Why RADIO astronomy? 

What you can see with 
your eyes when you look up 
to the sky is only a tiny part 
of what’s there, because it is 
only the VISIBLE part of the 
spectrum. Radio waves are 
made up of the same stuff as 
light, only on a lower fre¬ 
quency (longer wavelength). 
On the other hand, X-rays 
are made up of the same 
stuff as light, only on a 
higher frequency (shorter 
wavelength). 

To restrict one’s observa¬ 
tions to visible light is like 
listening to good music on a 
little transistor radio. You 
recognize the tune, but it 
doesn’t sound very good be¬ 
cause you’re getting the mid¬ 
range frequencies only. 
Adding radio and X-ray ob¬ 
servations is like playing the 
music on a big hi-fi system; 
you’re getting all the infor¬ 
mation being transmitted, the 
full range of the spectrum. 

When you LOOK up into 
the sky, you only see 
VISIBLE objects. Other ob¬ 
jects emit no light at all, but 
instead emit radio signals. If 
we didn’t LISTEN for the 
radio-emitters, we would 
never know they were there. 
Other space objects emit 
only X-rays, with nothing on 
radio or visible frequencies. 
Some objects emit on all the 
frequencies at once. But if 
we only dealt with celestial 
objects we could SEE, many 



Fig.1: The Mount Pleasant radio telescope, near Hobart in 
Tasmania . The dish is 29 metres in diameter 
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Author Tom Moffat (right) pictured with radio astronomy pioneer Grote Reber, 
who nowadays lives in Bothwell — about an hour's drive from Hobart. 


secrets of the universe would remain hid¬ 
den forever. You are now allowed to say 
“Gee whizz”! 

We won’t be messing around with X- 
ray astronomy; that’s definitely in the 
too-hard basket. We’ll leave X-rays to 
space shuttles and the like. But as for 
radio astronomy, all we need in the first 
instance is a radio receiver, an antenna 
and possibly a tape recorder — things 
that just about every reader will have ac¬ 
cess to. This will allow us to receive 
some signals from Jupiter, which might 
prove very interesting as it gets pounded 
by a comet We can also listen for radio 
emissions from the Sun. 

The next article in this series will 
(hopefully) describe a gadget that will 
turn a personal computer into a simple 
chart recorder, for displaying radio 
astronomy observations in graphic form. 
I’ve got the software for this working in 
‘model* form and an interface has been 
designed, but not tested. I had to push it 
all aside to get this article out 

Later on we might look at some radio 
astronomy techniques at higher fre¬ 
quencies, which should extend our ac¬ 
tivities from our own solar system out 
into the galaxies. 

How it all started 

Two names pop up in every discussion 
on radio astronomy: Karl Jansky and 
Grote Reber. In the early explosion of in¬ 
terest in radio signals from space, I guess 
it would be fair to say that Karl Jansky lit 
the fuse and Grote Reber threw the 
firecracker. Jansky is long gone, but 
Grote Reber is still living as quite a 
man-about-town in Bothwell, Tasmania 
— about an hour’s drive from Hobart. 
Mr Reber has graciously offered his full 
assistance in the preparation of this 
series, so you’re going to be hearing a 
lot from him. 

Jansky was the first to observe radio 
signals from space, through a combina¬ 
tion of curiosity and good luck. Back in 
1932, he was supposed to be working on 
a ‘government job’, studying the source 
of atmospheric static that disrupted radio 
communications. But he kept getting 
waylaid by strange results — signals that 
appeared in the sky, and then moved. 
Grote Reber, who knew Jansky well, 
describes in his own words the discovery 
of the first celestial radio source: 

“It came up in the east at dawn, it went 
through south near noon, and it disap¬ 
peared into the west in the evening. And 
he (Jansky) writes his first paper and says 
that’s probably caused by some kind of 
radiation from the sun, but he doesn’t 
think it’s directly from the sun; he thinks 
it’s something that’s generated in the 


earth’s upper atmosphere by particles 
from the sun.” 

“But then there’s a footnote that says 
that this hypothesis of it coming from the 
sun is wrong, because it no longer fol¬ 
lows the sun — it’s now six hours earlier, 
it comes up at midnight And so he had to 
have another explanation.” 

“So, he keeps making observations. 
And he’s supposed to be finding the 
direction of arrival of atmospherics; that’s 
his job, see. So, this is where the luck is. 
Now most people, if given a job of find¬ 
ing the direction of arrival of atmos¬ 
pherics, that’s what they DO. And this 
small background that he found would be 
ignored. But Jansky was a person who 
apparently had considerable curiosity. 
And the job he had had plenty of spare 
time in it. So he undertook to find the 
source of these small backgrounds.” 

“See, this was luck, getting the right 
man at the right place at the right time 
doing the right thing. And it was all there. 
And so we had a discovery. But if any 
one of those ingredients was missing, 
there wouldn’t be any discovery.” 

Grote Reber himself took Jansky’s dis¬ 
covery and built on it, making observa¬ 
tions on different frequencies. As he went 
higher he noticed what we all know now, 
that the higher frequencies contain less 
energy. So it is necessary to concentrate 
the energy into an antenna, just as the 
mirror of a reflector telescope con¬ 
centrates light energy into an eyepiece. A 
big radio mirror, huh? Well why not — 
and Grote Reber proceeded to build one. 

This whopper was nine metres in 
diameter, with full elevation and direc¬ 
tional control, and it was the world’s first 


‘parabolic dish’ antenna. It was the ances¬ 
tor of all those satellite dishes you see on 
top of pubs and in people’s backyards. 
Nowadays a three-metre dish, fixed in 
place and not steerable, would be about 
the best a back-yarder would hope for. 
Grote Reber’s dish would have been 
three times that size, probably about as 
big as his house. I’ll bet his local council 
had kittens when they saw it.. 

Fig.l shows a modem radio telescope 
which follows almost exactly the 
original Reber design, except at 29 
metres in diameter it’s three times big¬ 
ger again. This dish is located not far 
from Hobart airport, and many people 
who have flown into this fair city would 
have noticed it out the right side of the 
aircraft just before landing. In fact the 
dish is used as an unofficial landmark by 
pilots, who report “I’ve just passed the 
radio telescope”. 

The facility is officially known as the 
Mount Pleasant Observa- tory, owned by 
the University of Tasmania. The dish it¬ 
self was donated by NASA, which used it 
in the deep-space program. It’s of 1960’s 
vintage, but in as-new condition, and it 
even came with some 1960’s electronics 
such as a lovely old Ampex FR-series 
data recorder which is still used. 

The arrival of this dish caused the local 
council, and the residents, to have 
hysterics. The thing looked so tech¬ 
nological that everyone assumed it was 
obviously dangerous. 

Residents of the nearby ‘historical site’ 
town of Richmond feared that they’d be 
sizzled off the face of the earth if the 
University ever accidentally pointed the 
dish at them. But the local populace was 
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eventually convinced that the thing was 
‘receive-only’, and the radio telescope 
has led a quiet and useful existence 
ever since. 

‘Quiet’ is the magic word here. The 
Mount Pleasant site (aptly named) is on a 
small knoll about 100m high, overlook¬ 
ing farmland and the airport and the sea. 
So it’s far removed from any power lines 
or other sources of man-made noise. 
There’s even a hill to the west that blocks 
the line-of-sight radio path from Mount 
Wellington, the home of many powerful 
TV and FM transmitters and other sour¬ 
ces of radio noise. 

Fig.2 shows the console that controls 
the movement of the dish. You can punch 
in your desired direction and elevation 
coordinates and hit the ‘go’ button, and 
the electronics in the console will move 
the dish to point in exactly that position. 
It will then cause it to track the object 
being observed, as it compensates for the 
earth’s rotation. 

What kind of objects? Well, pulsars 
for starters. Pulsars are believed to be 
spinning objects in space that are 
‘squeezed’ electromagnetically, so that 
they can only squirt out a thin beam of 
radio energy — like the light beam 
from a lighthouse. We hear the beam 
going flip-flip-flip as it passes the earth, 
or a buzz if it’s spinning faster. 

A recent news report told of the dis¬ 
covery of a pulsar that was emitting a 
tone suggesting a spin rate of something 
like 14,000rpm. This is for a star-sized 
object — imagine the centrifugal force 
that should be pulling it apart. So there 


must be a larger force holding it 
together. Such are the things discovered 
by radio astronomy. 

The Mount Pleasant radio telescope 
uses ‘receivers’ mounted at the focus of 
the dish. These are really low noise 
amplifiers (LNA’s in current satellite-dish 
jargon) which pre-amplify signals and 
then convert them down to an inter¬ 
mediate frequency for transmission to the 
control building. 

Seven frequency bands are catered for, 
600, 843, 1400, 2300, 6600, 8400 and 
12,200MHz. To change bands it is neces¬ 
sary to go to the focus of the dish and 
physically change the LNA. A ‘cherry- 
picker’ truck is kept nearby for this pur¬ 
pose. The LNAs for bands above 
2000MHz are cooled with liquid helium 
down to -250°C. THAT’S what you call a 
quiet receiver. 

It should be noted that the radio tele¬ 
scope doesn’t produce an image as such, 
like in an optical telescope, it’s simply a 
very directional radio receiver. To 
produce a radio ‘picture’ of the sky, with 
height and width, it is necessary to scan 
the antenna across the desired area, 
noting the intensity of signals in relation 
to position. 

Signals from the dish are fed to the 
racks of equipment shown in Fig.3, back 
in the control building. There are instru¬ 
ments here to cater for just about any ob¬ 
servation a radio astronomer might want 
to make on a signal. And this equipment, 
along with the direction-control console 
in Fig.2, can study point sources or 
produce scanned images. 

We won’t attempt to detail all the 
equipment, but somewhere in that stuff 


must be modem equivalents of a detector 
and an integrator and a chart recorder, the 
instruments we will be using in our back¬ 
yard experiments. 

Backyard astronomy 

Do-it-yourself radio astronomy can in¬ 
volve equipment from the very simple, to 
extremely elaborate and expensive. The 
most sensible approach is to start with 
simple equipment, and if you find radio 
astronomy takes your fancy, build up 
from there. 

You may already have everything you 
need to take the first steps into radio 
astronomy. We will describe two experi¬ 
ments here, involving the Sun and 
Jupiter. Here’s what you need: 

For the Sun: 

• A standard FM broadcast receiver 
(good) or a VHF scanner or amateur 
two-metre rig (best). 

• A television antenna with reasonable 
gain (good), or a multi-element Yagi 
or quad antenna for the 2m amateur 
band (best). 

For Jupiter: 

• A decent-quality shortwave receiver. 
MUST be reasonably sensitive in the 
range of 20 to 24MHz. 

• Whatever shortwave antenna you are 
using now (good) or a purpose-built 
dipole dimensioned to resonate at 
22MHz (best). 

For every radio astronomy applica¬ 
tion, you will need some means of dis¬ 
playing your results. These can be your 
ears (not bad for starters), a voltmeter 
and a pen and paper (better), or a chart 
recorder (best). 

Almost every emission from space 
manifests itself in the receiver as noise 
of some kind. This was misinterpreted 
as ‘atmospheric static’ before Karl 
Jansky came along. But since it is 
noise, you can hear it, and make some 
judgments as to its nature. 

The strength of the noise is important, 
as is the way it varies over time. So we 
can use a voltmeter to take periodic read¬ 
ings of the noise from the receiver, per¬ 
haps measured at the speaker terminals or 
headphone socket, and then write the 
figures down on paper. Later we can 
make a graph showing the strength of the 
noise plotted against time. For slow 
moving events, such as solar observa¬ 
tions, this low-tech method is quite prac¬ 
tical, although time consuming. 

A chart recorder can be used to 
automate the recording and graphing 
process. It is nothing more than a DC 
voltmeter and some kind of mechanism 
to keep a strip of paper moving 
lengthwise beneath a pen. The pen, in 
turn, can move crosswise, with its posi- 



exact pointing direction of the telescope can be programmed. 
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Fig.3: Some of the equipment racks at the Mount Pleasant observatory. Don f t be 
put off by this array of equipment — you can carry out quite rewarding basic 
radio astronomy with much simpler equipment, as Tom Moffat explains. 


tion across the paper determined by the 
input voltage at any instant. As the 
paper moves the pen draws the familiar 
‘wiggly line’. 

The speed at which the paper moves 
beneath the pen can be varied to suit the 
application. In the case of Sun observa¬ 
tions, it might be appropriate to record a 
whole day’s activity from sunrise to sun¬ 
set In this case the paper might move no 
more than a couple of centimetres an 
hour. But Jupiter’s emissions vary quick¬ 
ly, so a more useful speed might be a 
couple of centimetres a second. In a tradi¬ 
tional ‘pen and paper’ chart recorder 
there is usually some kind of a gear ar¬ 
rangement that you can manually change, 
like the transmission of a car. 

Mechanical chart recorders are ex¬ 
pensive precision instruments, probably 
beyond the range of the average ex¬ 
perimenter. But as mentioned above, a 
computer-based chart recorder is cur¬ 
rently under development as an 
Electronics Australia project. This 
device displays a ‘paper chart’ on the 
screen of the computer, moving it along 
from right to left as the ‘pen’ draws a line 
on the right side. The ‘chart’ thus 
presented is a graph of observed voltages 
with the ‘time line’ drawn from the left to 
the right side of the paper. 

As with my other projects, like the Lis¬ 
tening Post II computerised weather fax 
recorder, every effort is being made to 
make the screen display look just like its 
mechanical equivalent. With the chart re¬ 
corder there are even ‘sprocket holes’ at 
the edges of the paper, so you can see it 
moving even if the data being recorded 
results in a flat line. 

In a mechanical chart recorder the 
paper eventually comes out of a slot in 
the side, so it can be rolled up and stored 
away. But since the computerised version 
doesn’t use any paper, there’s nothing to 
come out Instead the observed values are 
stored away in a computer data file so 
that they can later be plotted on the 
screen ‘paper’ for detailed study. The 
completed chart can be scrolled back and 
forth to study areas of interest It is also 
planned to provide for printing the charts 
on paper if desired. 

With the computerised chart recorder 
it’s easy to program just about any 
desired chart speed, without all those 
messy gears. The fastest speed is limited 
by how fast the computer can process and 
display the data and slide it along the 
screen. The experimental version can run 
at a bit over 5cm/second on the screen of 
a Toshiba notebook computer. Grote 
Reber saw this working and declared it 
‘fast enough’ for radio astronomy. Lower 
speeds are determined by time delays and 


can be anything desired — a whole day 
to cross the screen, if need be. 

The ‘voltmeter’ part of the com¬ 
puterised chart recorder is an interface 
that plugs into the back of the computer. 
This is still being worked on at the time 
of writing, and it will be available as a kit 
when the project is published in EA , 
hopefully in the next couple of months. 

Audio to DC 

A couple more radio astronomy essen¬ 
tials: what comes out of the receiver is 
audio; hiss and snaps and crackles. The 
chart recorder, or voltmeter, requires a 
DC representation of the strength of the 
audio. So we must have a way to change 
the audio into DC, and then smooth out 
its sharp peaks and valleys into an even 
line. The rectifier is a simple diode. The 
smoothing thing is known as an 
‘integrator*, and is nothing more than a 
resistor and a capacitor which form a 
rudimentary low-pass filter. Several 
capacitors are usually provided, selec¬ 
table by a switch, to allow different 
amounts of smoothing or ‘time constant’. 

A simple rectifier/integrator arrange¬ 
ment is shown in Fig.4. The trans¬ 
former is a small 240 volt to six or 12 
volt unit, hooked up in reverse. The low 
voltage side plugs into the external 
speaker or headphone socket of your 
receiver. The high voltage side goes to 
the rectifier. The transformer’s purpose 
is to provide a reasonable ‘speaker’ im¬ 
pedance back to the radio, while stepping 
up the voltage so it’s easy to handle in the 
rectifier/integrator. 

The values of the resistor and 


capacitors should be determined ex¬ 
perimentally. Suitable capacitors might 
range from 10 to lOOuF. As for the resis¬ 
tor, maybe lk or 10k. Capacitor and/or 
resistor values too high will produce too 
much smoothing, losing detail from fast- 
moving waveforms. Values too small will 
contaminate your observations with sig¬ 
nal variations such as audio feed¬ 
through, which are not part of what your 
are trying to observe. 

Observing the Sun 

Lots of interesting signals come out of 
the Sun. Basically there is a constant 
level of noise, punctuated by much 
stronger bursts which accompany solar 
flares. There are other emissions as well, 
although we don’t have the space to 
detail them in this article on basic recep¬ 
tion techniques. 

Solar frequencies are generally in the 
100 - 200MHz range, hence the use of 
an FM broadcast receiver or a VHF 
scanner. An interesting experiment is to 
point an antenna at some area of the 
sky where the Sun will cross, and then 
watch the noise level increase as the 
Sun approaches and decrease as it pas¬ 
ses away. At these frequencies most ac¬ 
tivity will be as a result of solar flares, so 
times of intense solar disturbance are the 
best times to look for signals. 

It has occurred to me that users of 
the Listening Post Wesat weather 
satellite receiving system might al¬ 
ready have an interesting ‘solar’ radio 
telescope. If you have built the Lin- 
denblad receiving antenna from EA 
August 1992, and the VK5 VHF 


ELECTRONICS Australia, July 1994 


29 













Flg.4: A simple rectifier and Integrator system which can be used to drive a 
voltmeter or chart recorder from the external speaker socket of a standard 
communications receiver. A small mains transformer Is used ‘backwards’. 


preamplifier, you possess a very sensi¬ 
tive receiving system in the general 
area of solar emission frequencies. 

Since the Lindenblad is a non-direc- 
tional antenna, it should be able to 
receive signals from the Sun any time the 
Sun is above the horizon. If you tune 
slightly away from the weather satellite 
frequencies, perhaps you’ll hear some 
solar flares wreaking their havoc on the 
ionosphere. I don’t know if this will 
work; I haven’t tried it yet. But that’s 
what radio astronomy is all about — suck 
it and see! 

Observing Jupiter 

Ah, here’s where the fun starts. One 
of Jupiter’s four moons, called Io, 
produces an effect that has caused 
much curiosity and confusion among 
astronomers. Io travels in a rather 
asymmetrical orbit, moving toward and 
away from Jupiter. It’s believed that 
Jupiter has Van Allen radiation belts, just 
like Earth. And when Io drops low 
enough to sweep through Jupiter’s Van 
Allen belts, it causes some kind of 
mechanism to take place that results in 
the release of enormous amounts of radio 
energy. What we’re talking about here is 
millions of watts of power. 

Now Jupiter is something like 600 mil¬ 
lion kilometres from Earth, so the radio 
‘path loss’ is pretty severe. But then 
again, there’s a lot of power being trans¬ 
mitted. The upshot is that the signal arriv¬ 
ing at Earth is strong enough to be 
detected by pretty simple equipment* a 
shortwave receiver and a dipole. 

The signals aren’t real big — they 
won’t move the receiver’s S-meter, but 
they are generally clearly audible. So you 
can listen to them, tape record them, or 
graph them on a chart recorder. 

The Jupiter signals have a very distinc¬ 
tive sound. Many people describe it as a 
swishing noise, or a sound like breaking 
surf, repeated at regular intervals. To me 


it sounds like — well, if you hold an im¬ 
aginary candle in front of your mouth, 
and then blow it out, the ‘whoof’ you 
make is what Jupiter sounds like. That’s 
assuming it’s Jupiter I’ve heard, of 
course. One can never be 100% sure of 
these things. 

Jupiter isn’t the most reliable per¬ 
former, and sometimes many days will 
pass without it making a peep. Io has to 
be in just the right place, and then the 
energy is believed to be emitted as a 
directional beam. So that beam has to be 
sweeping across Earth as well. Then we 
can hear Jupiter. 

The emission is on a fairly broad band 
of frequencies, generally between 20 
and 24MHz or so. To listen for the sig¬ 
nals, you must first find a frequency 
within that range that is totally free of 
any interference from Earth-based 
transmitters. These signals almost al¬ 
ways arrive via the ionosphere, so night 
is tiie preferred time to listen since the 
ionosphere is less active and fewer sta¬ 
tions are coming in on ‘skip’. Having the 
Sun out of the way also eliminates 
another potential source of noise. 

Of course Jupiter must be above the 
horizon as well, so you must work out 
times when Jupiter is ‘up’ and the Sun is 
‘down’. These times vary somewhat, but 
as this is being written there are a good 
10 hours every night when the condi¬ 
tions are met 

Another factor is man-made noise, 
from things like fluorescent lights and 
TV sets. So success is more likely 
when everybody else is in bed — you 
probably won’t even bother looking until 
after midnight Sorry, you’re not going to 
get much sleep, but that’s what 
astronomy is all about! 

An interesting exercise in self-torture is 
to set the alarm clock for say 2am, roll 
out of bed, and turn on the receiver. If 
you hear nothing for a few minutes, go 
back to bed. If this procedure is repeated 


over several nights you should hear 
Jupiter with a bit of luck. (You’re 
also likely to hear from disturbed 
family members...) 

Probably the best idea at that time of 
the night is to tape record your 
signals for later analysis. Then you 
can front up for breakfast the next morn¬ 
ing saying “Guess what! I finally 
recorded some signals from Jupiter last 
night!” And if your family is like mine, 
they’ll say “So what?”. 

Well, it isn’t easy being a great radio 
astronomer. I’ll bet Jansky and Reber got 
the same response. 

Finding your targets 

We said before that Jupiter has to be 
above the horizon before we can receive 
its radio emissions. But how do we know 
when Jupiter is ‘up’? The traditional way 
is with a book called a ‘sky atlas’, which 
lets you work out the location of any 
celestial object at any time. But 
nowadays that’s doing it the hard way. 

Computers make it easy, and there are 
several programs around that produce a 
map of the sky, shown at any particular 
time over several thousand years in some 
cases. I have tried several of them, but 
one stands out above all the rest. It’s a 
shareware program called Skyglobe. 

Fig.5 is a printout of Skyglobe 's screen 
display, with some artwork enhancements 
from me to make the moon and Jupiter 
stand out This particular view is looking 
straight up from Hobart, Tasmania. The 
big circle then represents the horizon in 
all directions, and various stars, constella¬ 
tions, and other objects are clearly seen. 

You can tilt the display down toward 
any direction, zoom in on a particular 
area of sky, and you can select the view 
from just about any point on Earth. The 
program contains a large library of 
world cities. You can also tell the pro¬ 
gram to find and lock onto any par¬ 
ticular sky object, and there is a library 
of these as well. 

I could rave on about Skyglobe 's fea¬ 
tures all day, but we’ve got other things 
to cover. All I can say is that it’s one of 
today’s few examples of elegant 
programming. I took it along to a com¬ 
puter group meeting one night and 
everyone, mostly non-astronomers, 
pronounced it the greatest thing they’d 
seen in ages. I had it running on my 
Toshiba notebook computer, and the 
whole club eventually ended up in the car 
park, spotting stars on Skyglobe 's screen 
and then picking them out in the real sky. 

With the help of Skyglobe , finding 
Jupiter is dead easy. The planet is very 
prominent and bright, and it appears as a 
true disc instead of a point of light when 
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viewed through an ordinary pair of 
binoculars. You can use Skyglobe 's 
screen display to find Jupiter’s times for 
coming up, going overhead, and then set¬ 
ting again. Skyglobe should be available 
on most computer bulletin boards, but if 
you can’t find it I can fix you up with a 
disk for the usual service fee of $10.00 
posted to Australia or New Zealand. 
Write to High-Tech Tasmania, 39 Pil- 
linger Drive, Fem Tree, Tasmania 7054, 
Australia. Money order or cheque please, 
and in Australian dollars only. 

The big prang 

This is what we’ve been working up to 
in this article — preparing to observe the 
impact of Comet Shoemaker-Levy into 
Jupiter, occurring on or about the 21st of 
this month. This could be particularly in¬ 
teresting from a radio astronomy point of 
view, because of the violent activity that 
already takes place under the influence of 
the tiny moon Io. What’s going to happen 
when a giant comet sizzles through 
Jupiter’s Van Allen radiation belts? 

There could be a truly enormous 
release of radio energy, dwarfing the ef¬ 
fects that Io causes. Then again there 
could be nothing... a fizzle instead of a 
sizzle. What will happen if Io and Jupiter 
are already reacting, and the comet bar¬ 
ges in as well? 

We intend to find out, and hopefully 
many readers will be observing as well. I 
have arranged to spend the period of the 
impact camped at Grote Reber’s original 
radio astronomy site at Dennistoun, near 
Bothwell in Tasmania. We will install and 
operate a Jupiter-style radio telescope 
under the direction of Grote Reber him¬ 
self. He was among the first to observe 
signals from Jupiter 

“Yes, I observed it, but I didn’t know it 
at the time. In fact Jupiter was observed 
by several people, including myself, 
before we wised up. They didn’t know 
what they were measuring, but they went 
out and looked. And lo and behold, in the 
direction that their radiations were com¬ 
ing from, was Jupiter. And they just 
found it by chance.” 

“And after that was determined, then 
other people looked through their past 
records and people down here in 
Australia found it I was in Hawaii at the 
time, and I looked in my Hawaiian 
records and it was in there. So, it was just 
one of these things; there wasn’t any ob¬ 
vious thing out in the sky, and only when 
it became apparent this was connected 
with Jupiter, people looked.” 

City people might find electrical noise 
a bit testing while trying to observe the 
Jupiter event, but in Tasmania we should 
have things a little easier. I’d always 


thought a little town like Bothwell 
would be pretty radio-quiet, but it’s 
nothing compared to the Dennistoun 
site a few kilometers north. This is con¬ 
sidered the quietest radio site in the 
Southern Hemisphere, and it’s what at¬ 
tracted Grote Reber to live in Bothwell 
in the first place: 

“Actually there’s electrical noise 
around Bothwell and I get it on the 
broadcast band, and sometimes it’s there 
and sometimes it isn’t It’s a sparkling 
noise that’s characteristic of the mains, 
you know. If it’s not too loud, OK, but we 
may want to set up out there (Dennis¬ 
toun), because it IS quiet out there.” 

We intend to use an Icom R-71 as the 
shortwave receiver, running from a car 
battery. The planned antenna is shown in 
Fig.6. It is a simple folded dipole made of 
300-ohm television feed line and cut to 
resonate on 22MHz. The feed from the 
antenna to the radio will also be 300 
twinlead, going through a 300 to 75 ohm 
balun just before it enters the radio. 

At this stage we intend to poke some 
holes at regular intervals along the 
dipole’s insulation and thread some nylon 
rope through them. The rope will thus 
support the dipole, but not put any stress 
on it The rope can then be tied between 
two trees, or between one tree and a port¬ 
able mast we will have with us. 

Other radio astronomy publications 


have sometimes described a 22MHz an¬ 
tenna built as a loop suspended above a 
reflector. Because of size limitations 
the loop antenna can only be something 
like 1/8 of a wavelength in circum¬ 
ference. This would present a very 
weird impedance to the receiver, and 
there would be serious doubts about the 
antenna’s efficiency. 

I put the loop idea to Grote Reber, but 
he was adamant: “Forget that You’ve got 
to have lots of wire up there. Go for the 
dipole.” So we won’t bother with any 
funny loop designs. A dipole it is... 

I have been agonising over whether to 
use a special 22MHz preamplifier with 
this setup. On one hand it will maximise 
the sensitivity of the whole system. But 
on the other hand, any extra gain on top 
of an already excellent receiver sen¬ 
sitivity would compromise the radio’s 
dynamic range. It would be a shame to 
have the receiver’s front end overload for 
some reason, just as the fun starts on 
Jupiter. And a preamp is just one more 
thing to go wrong. We’ll have to see what 
Grote Reber thinks about it 

As well as the radio gear, we have an 
optical astronomer coming along on this 
expedition with a five-inch reflector tele¬ 
scope so we can observe Jupiter visually 
as well as by radio. We may be in a posi¬ 
tion to record it on video or take photos 
— this problem is still being sorted out 
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Flg.6: Details of a simple low cost folded dipole antenna for 22MHz reception. 
This Is the kind of antenna required for listening to Jupiter... 


Of course the whole optical effort is 
wasted if the sky clouds over. But if the 
night is cloud-free, seeing Jupiter should 
be easy. The Skyglobe display in Fig.5 
shows the sky on July 21 at 8:00pm, the 
predicted time of the big impact The 
moon is up, and full, but far enough away 
from Jupiter so it should not affect the 
visibility too much. Otherwise the sky 
should be absolutely clear and cold... 

In fact Bothwell regularly reports the 
lowest temperatures in Tasmania, and 
we will be there in the dead of winter. 
The things one goes through in the in¬ 
terests of science! 

Knockers will say that it’s useless 
trying to enter into radio astronomy on an 
individual basis, or any other scientific 
field for that matter. They’ll say it’s all 
been done before; you’ll just be repeating 
someone else’s experiments, hoping to 
get the same results. But this Jupiter 
event goes to show that it all HASN’T 
happened before. 

In fact most new comets are discovered 
by amateur astronomers; they have the 
time and dedication to simply look up¬ 
ward, with an open mind. Who knows 
what they will see? 

Grote Reber puts it very simply: You 
can’t just make theoretical predictions 
and then go out and ‘discover’ them. It’s 
more a matter of curiosity, coupled with 
good luck. 

“If we knew what they were, we would 
discover them. But we don’t know what 
they are. Current dogma says that some¬ 
body gets a bright idea called a ‘theory’. 
And then equipment is set up to discover 
this thing, whatever it is. And if the 
results are positive we have a discovery.” 


“But that isn’t the way it works. It 
works more like Jansky’s thing; that is, 
somebody’s doing some observations and 
they notice a deviation that isn’t part of 
the work. But this deviation whets their 
curiosity. And so they start looking at this 
deviation. And if they persist and have 
the time, then there’s a discovery. But 
nobody’s told them that; nobody’s had 
the slightest idea about these things. And 
I think that’s the way discoveries are 
going to continue to be made.” 

All right, future radio astronomers. 
Grab your receivers and dipole anten¬ 
nas and go for it! Hopefully to some 
radio-quiet site, on the night of July 21. 
Even from the centre of Sydney or Mel¬ 
bourne it’s not that far to drive out to a 
quiet camping spot in the country. And 
most modem receivers will run from a 
car battery. 

The July 21 date may be a little slip¬ 
pery. As the Shoemaker-Levy comet 
progresses toward Jupiter, it is breaking 
up into fragments and apparently varying 
in speed. I suppose it’s like being able to 
throw a rock harder than a handful of 
sand. But either one will make a big mess 
when it hits something at speed... 

Astronomy magazines have said they 
will provide monthly updates. But as 
this is being written, I have been unable 
to find any recent astronomy magazines 
in any newsagents. Perhaps as the date 
approaches and the end of the world ap¬ 
pears possible, the mainstream media 
will become interested, as they did with 
Halley’s Comet a few years ago. So 
keep your eyes and ears open, and per¬ 
haps when it’s all over we can all com¬ 
pare notes. ❖ 
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Telecom’s pay-TV network 


Continued from page 9 

Windows-like interface 

In order to make the user interface 
more friendly, Zenith, like other set-top 
manufacturers, has developed a Win- 
dows-\\k& menu on the customer’s TV 
screen. Although there are four levels of 
menu that can be scrolled through, the 
main screen would give the evening’s 
viewing guide for the complete pay-TV 
network. By using the arrows on the 
infra-red controller, the viewer can 
quickly work his way through the pro¬ 
gram listings, stopping at any program 
to get more details or to view the show. 

If this menu information were sent 
from the head end to the set-top unit 
every time a viewer used the menu, a lot 
of data would be continuously trans¬ 
mitted over the network — causing 
serious congestion. To overcome this, 
Zenith’s set top units can contain either 
1Mb or 4Mb of memory. Periodically, 
say once each hour, the head end broad¬ 
casts to each set-top unit a complete up¬ 
date of the evening’s viewing guide. 
Other uses for the menu system is to 
provide advance notice of programs or 
special events, as well as providing a 
general bulletin board. 


Another advantage of using addressable 
set-top units is to is to be able to send cus¬ 
tomised messages to groups of subscribers 
or individual subscribers. Messages can 
be sent saying ‘Happy Birthday Mary, 
Love Dave’ (for a fee of course) or ‘Your 
bill is 7 days overdue, you will be discon¬ 
nected on XXX’. The range of per¬ 
sonalised messages seems endless. 

There are, of course, problems with 
set-top units. Each set-top unit contains 
a single remodulator to convert the in¬ 
coming TV signal to channel 0 or 1. 
Also, each set-top unit contains the cir¬ 
cuitry to descramble one TV channel at 
a time. If there are two TVs in the 
house, only one TV will be able to show 
a scrambled program — unless both 
TV’s show the same program. The other 
TV will only be able to show an off-air 
unscrambled program that can be 
selected by the TV’s own tuner — un¬ 
less, of course, the customer decides to 
rent a second set-top unit 

This article has laid the foundation 
for understanding the pay-TV network 
and the use of set-top units. In the 
second article we shall look at the 
ways TV signals can be scrambled in a 
pay-TV system. 

(To be continued.) ❖ 


DELIVERY WITHIN AUSTRALIA 

WHOLESALE - RETAIL ■ MAIL ORDER 

o 

ICOM *NEW RANGE* 1 

HF AMATEUR with 50 mhz \ 

TRI BAND Hand Held 2m, 70cm, 23cm ? 

That HEWLETT 
mi'fiM PACKARD 

; Calculators - Scientific - Business I 

Palmtop computers - Accessories | 

* Special Student Prices* | 

/IRISTIV 1 

AETflOnJC | 

Kits - Cable - Tools - Speakers 
IC’s - Components 
I * SPECIALS * 

Solar Garden Light with mounting $20 
Diode Bridge 35amp 400 volt $5.90 

I Mobile Phones 

Nokia - Motorola - Mitsubishi 


CENTRAL BRISBANE LOCATION 

Exclusive Customer Parking 

Ph (07) 839 6155 
Fax (07) 832 5278 



1 Wickham Tee, enr Ann & Wharf 
Streets Brisbane 4000 



MELBOURNE SATELLITES 

™ Shop 14A Church Street (P.O. Box 901) Bayswater, Vic, 3153 Phone: (03) 729 8275 Fax: (03) 729 8276 

Talk to the company that supplies over 
60 systems a week, Australia wide. 

Here's what you get in a Ku System Kit: 

^ 1.5 metre Andrew, Australian made Antenna 

^ Full pole mount with Az/El adjustment 
^ Dual Polarity Low Noise Block Amplifier 

C120 Feedhorn Assembly and mounting hardware 
^ EchoStar SR-720 Infra Red Remote Satellite Receiver 
25 metres RG-6U Low Loss Coaxial Cable 
^ Pointing co-ordinates to suit your location 

Complete Ku System for only $ 995 * 

*plus delivery/insurance 

Phone, fax or write for details and a comprehensive price list. 
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Sydney’s last ‘Step by Step’ Telephone Exchange: 

THE END OF AN ERA 

An era of telecommunications history closed early on Sunday April 10th in Sydney, when the 
last step by step (SxS) automatic telephone exchange equipment in Sydney was cutover to 
Alcatel System 12 digital equipment at Guildford, in Sydney’s South West. However because this 
technology played such a key role in the development of communications, moves are afoot to en¬ 
sure its preservation... 


Often remembered as the ‘Strowger’ 
system, the basic ingredient of an SxS ex¬ 
change is the bi-motional selector , an 
electromechanical relay device consisting 
of copper wipers which move over a 
bank of contacts to select the desired line. 
In an exchange, the SxS switches were 
connected together in stages, each switch 
controlled directly by the current pulses 
supplied from the subscriber’s dial. 

With each dialled digit, a switch would 
be siezed and vertically stepped to the 
desired number level, after which the 
switch would ‘hunt’ around the bank of 
contacts to find a free outlet and thus 
connect to the next switch in line. The 
final selector received the last two digits, 
tested the called line, and connected 
directly to the required line by way of the 
final selector bank, providing ring tones 
and current accordingly. The system 
gained its name from the way each call 
would make its way through the ex¬ 
change ‘step by step’. 

The SxS switch was invented early this 
century out of the frustration of a Kansas 
undertaker named Strowger, who felt cer¬ 
tain that the manual operators were 
deliberately depriving his business of 
calls. As a result, he determined to 
eliminate manual exchanges. He is said 
to have sat down with a cardboard collar 
box, some matches, a row of pins, and 
worked out the theory of an automatic 
switching system. 

A few years later he was able to perfect 
the device, which became the standard 
exchange switching device worldwide for 
decades to come. 

The first public access example of this 
automatic design in Australia was in 
Geelong, Victoria in July 1912. The 
Geelong Advertiser described its 800 line 
local exchange as follows: 

Nothing could be nearer human — to 
see it work and grasp what it does, makes 
it seem supernatural. It is so ingenious as 
to almost beggar complete description. 

The first Australian examples were 
supplied from AEC in Chicago, from 


1912 to 1915. By 1919 a design had been 
evolved which was to set the pace for all 
automatic exchange technology in 
Australia until 1960. Shortly before the 
second world war in 1939, Australia 
embraced as a standard design, the BPO 
(British Post Office) ‘2000’ type switch, 
which included many features learned 
from the 20 years of the technology in 
service. As a result, the 2000 type switch 
was a very reliable machine indeed, and 
became standard in most 
‘Commonwealth’ countries. 

Shortly after the war, concern grew 
about Australia’s vulnerability to the beck 
and whim of overseas markets, so the 
‘SE50’ switch was developed and totally 
manufactured in Australia. Based on the 
2000 type, it was fully interchangeable 
with the earlier switches, and had extra 
features to further refine the technology 
(like a different switch release function). 

It is this type which was still in service 
at Guildford until April 10th this year. 
Most SxS equipment lasted around 40 
years. There are still some small pockets 
of SxS plant, totalling 35,000 lines, left in 


service in regional Australia — all to be 
replaced very soon. 

Guildford’s equipment 

The exchange at Guildford typifies the 
classic changes which occurred to SxS 
exchanges in Sydney over the years. In¬ 
stalled in 1957, it grew to serve the num¬ 
ber range between 632-6000 and 
632-0000. By the mid 1960’s, Crossbar 
‘ARF’ exchange technology began to 
cater for further growth. 

In the early days, Guildford was actual¬ 
ly a satellite exchange working from 
Granville Sub Main, which in turn 
worked from Homebush Main Exchange. 
This meant that on lifting the receiver, 
subscribers connected to Guildford were 
actually served dial tone from first selec¬ 
tors in Homebush, via special ‘DSR* 
(Discriminating Selector Repeater) 
switches at Granville. This was known as 
a ‘Trombone Trunking’ arrangement — 
so called because even local calls within 
Guildford would proceed via junction 
lines to the DSR’s at Granville, and back 
again to 5th selectors at Guildford. 



CALLING PARTY 


CALLED PARTY 


1ST SELECTOR 2ND SELECTOR FINAL SELECTOR 


UNISELECTOR 




Selects Selects 

Thousands Hundreds 

Group Group 


Flg.1: The principle behind a 'step by step ' telephone exchange. 
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Flg.2: Guildford exchange staff Eugene Klelbert, Gean Vella and Victor Beilokln 
standing alongside the recently retired equipment. 


Granville was equipped with junctions 
to most exchanges around Parramatta, for 
which calls proceeded through the 
DSR’s. Calls to the inner city were 
switched at Homebush Main, with the 
DSR’s operating as a repeater only. 

With the introduction of the adjacent 
Crossbar equipment in 1965, the SxS was 
modified using a scheme known as 
‘SR/B’ switching. This meant that instead 
of trombone trunking calls to Granville, 
all outgoing calls were connected directly 
with the newly installed adjacent crossbar 
equipment at Guildford. This arrange¬ 
ment provided efficient use of junctions 


by removing the trombone trunking prob¬ 
lem. Local subscribers now received dial 
tone from their own exchange directly, 
instead of from distant Homebush. In¬ 
coming calls to the SxS part of Guildford 
remained unchanged. 

The next change was to occur in 1986, 
when the adjacent Crossbar equipment at 
Guildford was converted to microproces¬ 
sor control and re-designated as ‘ARE’ 
type equipment At the same time a spe¬ 
cial device known as an ‘AB-ID’ (A-B-I- 
Dentification) was added to the SxS 
equipment to permit the microprocessors 
to be able to identify each individual call¬ 


ing line (CLI — or Calling Line Iden¬ 
tification). This change gave the SxS sub¬ 
scribers new facilities equal to the latest 
equipment like tone dialling capability 
and itemised STD and ISD calls on their 
bill. All of these extra facilities used es¬ 
sentially the original SxS designed equip¬ 
ment from 1957. 

Over the years since 1986, the intro¬ 
duction of digital exchange equipment 
(AXE) has progressively reduced the 
number of analog junctions which con¬ 
nected to the SxS equipment. Indeed 
nowadays although many local exchange 
machines are still Crossbar, the paths be¬ 
tween the exchanges are all digital, using 
both metallic and optical fibre junctions. 
Digital PCM interface units were 
developed to permit the interworking 
necessary with the older equipment at a 
local level. 

Cutover to digital 

A cutover of exchange equipment is a 
complex task, and development of 
Guildford had commenced a number of 
months before April. Installation of the 
new Alcatel ‘System 12’ digital local 
switch equipment was done hand in 
hand with the daunting task of analys¬ 
ing the relevant data of every connected 
customer and ensuring the new data 
was correct 

Also, the rest of the network’s 
‘intelligence’ had to be ‘told’ where it 
could find the customers’ lines after the 
cutover. This involves changes to ex¬ 
change data in dozens of surrounding ex¬ 
changes and nodes. Fortunately, 
sufficient digital equipment exists in the 




Flg.3: View of an SE50 type selector Fig A: Granville f s DSR (Discriminating Selector Repeater) switch racks, a typical 

switch with cover removedSxS facility. Each side Is called a 'suite ' with 10 switches per rack. 
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The end of an era 



Flg.5: This single suite of Alcatel System 12 equipment replaces the older SxS 
suites downstairs, which take up 10 times the floor space. 


VIDEO 

AND 

TV 

FAULTS 

Made Easy 

Fault libraries for Australian TV & 
VIDEO FAULTS are available as.... 

Manuals $155 + $15 delivery 
(inc both tv & video) 

Program for IBM compatibles 
$ 155 + $10 delivery 

Technical Applications 

P.O. Box 137 Kenmore Q. 4069 
Fax/Phone 07 378 1064 


ELECTRONIC TEST 
GEAR TO BUILD 

Volume 2 

Test instruments are important 
tools for anyone who needs to work 
with electronics circuits — whether 
you’re a designer, a service tech- 
nican or a hobbyist. 

This book is a collection of some of 
the most popular designs that we’ve 
produced, re-presented by popular 
demand. 

Copies can be obtained by send¬ 
ing $7.50 which includes postage 
and handling to: 

The Book Shop, 

Federal Publishing Company, 
PO Box 199, 
Alexandria, NSW 2015 


NOTES AND ERRATA 

Light and Sound Trigger (April 
1994): The overlay diagrams for this 
project were printed in reverse. These 
overlays will be reprinted the right way 
round in the August edition for inter¬ 
ested readers. 

Computer News and New Products 
(March 1994): On page 127 the phone 
number listed for Jands Electronics was 
416 3622. This number should be 516 
3622. 

ACS Decoder (September, October, 
December 1993): To prevent radiation of 
high frequency components from the DC 
supply leads (which can degrade the signal 
to noise ratio of the receiver), add a 0. luF 
ceramic or monolithic capacitor directly 
between the *V+’ and ‘GND’ pins on the 
decoder board itself. ❖ 


network now for it to be feasible to 
carry out such a cutover almost like a 
staged event. 

On Friday afternoon, April 8, the 
remaining analog junctions between the 
SxS equipment and the adjacent Crossbar 
were ‘busied out’. This left all traffic 
from the SxS traversing the digital net¬ 
work, even if local. Earlier, the Parramat¬ 
ta AXE node (the principal controlling 
digital node in the area) had been 
programmed to change the trunking data 
for the associated customers from the old 
equipment to the S12 switch in the small 
morning hours of Sunday 10th, without 
human intervention. 

The S12 local subscriber terminal 
blocks had been ‘double jumpered’ to 
the line side of the Exchange MDF 
(Main Distribution Frame) months 
beforehand, and all that was left was 
the cutover itself. 

The cutover was performed early on 
Sunday morning to minimise any pos¬ 
sible disruptions to traffic. At the 
programmed time, the customer’s lines 
were disconnected from the SxS by 
removing special links on the MDF 
equipment side. Less than 60 seconds 
later, blocking picks were removed 
from the new equipment terminals serv¬ 
ing the S12 equipment, with the help of 
long strings passed through several 
thousand at a time. 

Call testing then commenced, with suc¬ 
cess pronounced not long after. The 
cutover was staged without a single 
equipment alarm being recorded. 

The SxS at Guildford now sits silent. 


whilst just a few suites up the aisle the 
Crossbar is still clicking away happily. 
The double jumpers are left for a while, 
‘just in case’, but the cables between 
the SxS and the exchange MDF will 
eventually be removed along with the 
old equipment. 

Removal of the old SxS equipment is 
very tricky, as many special supervising 
alarms and tone generators exist — 
often connected to adjacent crossbar 
equipment which is still in use. The 
weight of the equipment is such to 
cause buckling of suspended concrete 
floors if it is not removed in a specially 
engineered sequence. 

Guildford now joins several other 
exchanges in Sydney where SxS is 
still in place, connected but not operat¬ 
ing. Vale SxS! 

An opportunity 

Such a technology, which served Syd¬ 
ney (and indeed Australia) for 75 years, 
and touched the life of all of us, surely 
cannot be allowed to fade into history 
without some sort of recognition. After 
all, Sydney was once served by one mil¬ 
lion SxS lines. 

As it happens, you can do something 
about it With the help of interested en¬ 
thusiasts, a working example of this tech¬ 
nology can be preserved for the benefit 
and education of us all. 

Interested? Contact Paul Matthews on 
(02) 623-2860, or send your postal 
address and details to 56 Magnolia 
Street, St Marys NSW 2760, or fax to 
(02) 023-9999. ♦ 
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If there's a wider range of multimeters 
and accessories then it's a well kept secret! 

If you're after a multimeter, look no further. OBIAT has one to suit your needs and your budget. Unlike mail order and chain stores, we 
specialise in Test & Measuring Instruments and have all types from the leaders like FLUKE, APPA and PANTEC. We are technically 
qualified to give you really useful advice. So save time and money by talking to us first! Here's a selection from our wide range - 


Fluke 12 

• 4000 count digital 
display 

• 1.5% accuracy 

• Capacitance 

• V-Check continuity 

• Sleep Mode 

• Min/max recording 
with time stamp 

• Continuity capture 

$187* 



Pantec 

622 

• 20k£l/V analog 

• 9 functions 28 
ranges 

• 40pA 
movement 

• 10A current 

• 3% fs 
accuracy 

$ 66 * 





Fluke 78 

• Automotive model 

• Frequency function 
for MAP/MAF, Ft PM 
crankshaft position 

• Duty cycle for EGR 
valves 

• Fastbargraph 

• Dwell 

• Temperature 

• Holster 

SS79- 



Appa103 

3 3/4 digit 
4000 count 
0.75% accuracy 
42 seg bargraph 
Min/max hold 
Data hold 
Memory store 
Water resistant 
Holster 

$312* 



Appa 76 


Tests 


Resistors 

Capacitors 

Trimmers 

Diodes 

SCRs 

LEDs 

Transistors 
Batteries etc 


$153* 



Fluke 83 

• 0.3% accuracy 

• Min/max average 
recording 

• Duty cycle 

• Capacitance 

• Frequency 

• Zoom bar graph 

• Relative meas. 

• Holster 


$526* 



Pantec 

30XT 

• 20kn/V analog 

• 30Adcandac 

• 1A/5A ranges for 
current clamps 

• Phase detector 
% 2.5% accuracy 

• Carry case 

$181* 



Fluke 29/ 
79-11 

• 0.3% dc accuracy 

• Smoothing 
4000 count 

• 63 segment 
bargraph 

• Capacitance 
Frequency 
Holster 

$444* 



Pantec 

2030 

• 3 1/2 digit 

• Autoranging 

• 1999 count 

• 0.8% accuracy 

• Autoranging 

• 20mA/10A current 

$105* 



Fluke 73-11 

• 0.4% dc accuracy 

• Touch-Hold 

• 3200 count digital 
display 

m 31 segment 
bargraph 

• Manual/Auto 
Ranging 

• 10A current 


$ 222 * 



Appa 96 

• 3 1/2 digit 

• 0.5% accuracy 

• 41 segment 
bargraph 

• 20A current 

• Memory offset 

• Water resisitant 

• Data Hold 

• Holster 

$175* 



Fluke 87 

4 1/2 digit mode 
• 1 ms peak min/max 
recording 
0.1% accuracy 
True rms 
Analog pointer 
Backlight 
20kHz bandwidth 
Holster 

$695* 



Appa 23 

Automotive 
Large display 
Dwell 
Tacho 
Duty cycle 
0.5% accuracy 
Auto power-off 
Water resistant 
15A current 

$175 



Pantec 

50XT 

• High sensitivity 
50k£l/V 

• 36 ranges 

• 2.5% accuracy 

• Continuity 
buzzer 

• Capacitance 

• Carry case 

$156* 



Fluke 21/75-11 

• 0.4% dc accuracy 

• Touch-Hold 

• 3200 count digital 
display 

• 31 segment 
bargraph 

• Manual/Auto 
Ranging 

• 3 current ranges 

$316* 



Pantec 

2035 

3 1/2 digit 
0.5% accuracy 
Manual ranging 
200pA/10A current 

• Capacitance 

• Diode/transistor 

S116* 



Fluke 80T-IR 


Non-contact Temperature Probe 

-18° C to 260° C range 

±3% accuracy 

ImVfC or °F output 

4:1 ratio of distance to spot diameter 

Sleep mode 

$503* 



Appa 98 

• 3 1/2 digit 

• 0.5% accuracy 

• Frequency 

• Capacitance 

• 41 segment 
bargraph 

• Memory offset 

• Holster 

$ 222 * 



Pantec 2045 

• 3 1/2 digit 

• 0.5% accuracy 

• Auto/Manual ranging 

• 200pA/10A current 

• Temperature with K 
type thermocouple 

• Logic cbnq * 


‘PRICES INCLUDE TAX, 
CALL FOR 
TAX FREE PRICES. 



Fluke 23/77-11 


• 0.3% dc accuracy 

• Touch-Hold 

• 3200 count digital 
display 

• 31 segment 
bargraph 

• Manual/Auto 
Ranging 

• Holster 

$363* 



Pantec 5XT 


20k£l/V analog 
36 ranges 
40pA movement 
Diode test 
12.5Aac/2.5Adc 
Continuity buzzer 
Carry Case 

$129* 



Fluke 10 

• 4000 count 
digital display 

• 1.5% accuracy 

• Beeper 

• Sleep Mode 

• 2 year warranty 

$115* 



Full Range of Accessories Available - Call for Details 


Free 36 page catalogue and detailed brochures and specifications available. We are factory 
trained to advise on your requirements for general purpose Test & Measuring Instruments. 
Ask about our Account facilities and special arrangements for Education and Government 
Departments. Express delivery can be arranged throughout Australia and South Pacific. 


g. 




129 Queen Street, Beaconsfield. P.O.Box 37 Beaconsfield NSW 2014 ill)] 

Tel: (02) 698 4776 Fax : (02) 699 9170 —— M 

Call (or name of your local stockist ■■■■ 
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FORUM 


Conducted by Jim Rowe 


In defence of amateur radio 
and ‘backyard’ service people ... 



Not surprisingly, there’s been a response to that letter I published in the May column from an ‘old 
fogie’, who went even further than Tom Moffat and suggested that amateur radio had no real future 
as a communications activity. There’s also a letter in response to the reluctant decision by Jim 
Lawler, of TETIA’s Tasmanian Branch, not to support the publication in our Serviceman column of 
interesting equipment faults and their cures — plus a couple of other items I think you’ll find of 
interest as well. 


You may recall that Tom Moffat gave 
a bit of a serve to some of the less attrac¬ 
tive activities of radio amateurs, in his 
November ‘Madhouse’ column. This 
produced quite a response (mainly in 
support of Tom), which I published in 
the Forum columns of both February and 
May. But one of the letters in May went 
rather further than Tom had done, and 
made some very critical comments not 
just about the behaviour of some ama¬ 
teurs, but about the amateur radio move¬ 
ment in general. The letter was written 
by a long-time amateur and WIA mem¬ 
ber, you might remember, who supplied 
his full identification but asked to be 
known by the nom de plume of ‘an old 
fogie and WIA member who doesn’t 
have his head in the sand’. 

The letter was fairly obviously meant 
to ‘stir the pot’, and I decided to publish 
it in the hope that it would do just that. 
Although we’d had quite a good reaction 
to Tom’s criticisms from shortwave lis¬ 
teners and other non-hams, we really 
hadn’t had much from radio amateurs 
themselves, and I thought the somewhat 
over-the-top criticisms from ‘the old 
fogie’ might just succeed in this area 
where Tom’s had failed. 

Well, I was at least partly right. A letter 
defending amateur radio has certainly 
arrived, and from a well-known and 
highly respected amateur at that: Drew 
Diamond VK3XU, who is a frequent 
contributor to the WIA’s Amateur Radio 
magazine. Regular readers of that maga¬ 
zine will know that Mr Diamond is a 
keen experimenter and build-it-yourself 
enthusiast, and AR has published many 
of his interesting designs for amateur ra¬ 
dio equipment. 

Anyway, here’s what Mr Diamond has 
to say, in response to our ‘old fogie’: 


Here we go again (Forum for May), 
with regard to Mr Nom de Plume and his 
letter. As we don } t know who the person 
is, let me, through your column, put him 
straight on two or three points: 

Home building has not 'died out’ 
(what’s his definition of 'died out’? 6dB 
down on 1953? lOdB maybe?). There 
has not been a better time for home brew¬ 
ing of radio/electronics equipment in 
years. There are some lovely devices 
available now which make home con¬ 
struction a delight. Contrary to some 
opinion, you CAN get the parts; all it 
takes is a little enthusiasm. And there’s 
plenty of that too. 

He mentions Amateur Radio Magazine 
(the WIA journal — describes it as a 
‘ useful’ publication), where each and 
every month, details are provided for 
construction of all types of amateur ra¬ 
dio equipment (when was the last time 
EA did a decent HF receiver, or an SSB 
transceiver, eh?). If no-one is building, 
why is there such a high technical con¬ 
tent in AR? 

Morse Code has not ‘died out’. Listen 
on the HF bands any time and see for 
yourself. / happen to like Morse (in fact I 
love it), but I would never ram it down 
some-one else’s throat. Many amateurs 
in the poorer countries simply cannot af¬ 
ford the technical whiz-bang items men¬ 
tioned. The construction of a simple 
Morse transmitter and receiver may be 
about as much as a poor fellow can 
manage. And the magic of it! By simply 
putting a few components together, he 
can be in touch with other enthusiasts all 
over the world. No fancy Telereader, no 
satellites. And the language problem is 
considerably reduced by using Morse, 
which he encodes/decodes IN HIS 
HEAD using a precious, hard won and 


worthwhile skill. How many of our 
*.Macdonald’s Culture’ would be pre¬ 
pared to invest the hours necessary to 
acquire such skill? 

Conversation has died out? When I’m 
in the workshop — soldering away on an 
electronics/radio project, I like to leave 
the receiver running on one of the Ama¬ 
teur bands and listen in to QSO’s. It’s 
much better than the BC radio, and 
some of the contacts heard have been 
very interesting. 

I hear fellows helping others in de¬ 
bugging software programs, offering 
construction tips, discussing holidays 
and so on. Many of them are a delight to 
eavesdrop upon. Rarely (yes rarely) do I 
hear rudeness of any kind. It is probably 
fair to say that amateurs may be ap¬ 
proximately representative of the adult 
population as a whole — where indeed 
occasional unpleasantnesses (especially 
in road traffic encounters) may occur. 

From this distance it is impossible to 
understand what is going on in the NSW 
Division of the WIA. There appears to be 
some struggle of egos on a mammoth 
scale. (From listening to stories my fa¬ 
ther-in-law tells me, similar things go on 
in the Bowls Club and — heaven forbid 
— the RSL!) Nevertheless, such behav¬ 
iour is inexcusable. 

Thank you for your response and com¬ 
ments, Mr Diamond, and I’m sure the 
positive point of view you express will 
help balance the picture, in terms of the 
public perception of amateur radio. 

You may well also be right in your 
claim that there’s never been a better 
time for home brewing of radio and elec¬ 
tronics equipment. There are certainly 
some very impressive devices and com¬ 
ponents available, as you say, although 
some of them are not easy for many peo- 
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pie to acquire in small quantities. At 
times they may not be readily available 
for all that long, either, as I feel sure 
you’ve discovered yourself. No sooner 
do we design a project around some of 
them, than they are suddenly declared 
‘obsolete’ by the manufacturer (or im¬ 
porter) and discontinued! 

Of course, even if this is a particularly 
good time for home construction, that’s 
not in itself a guarantee that lots of peo¬ 
ple are actually building things. There’s 
rather more to it than that, isn’t there? 
Having all kinds of ‘lovely’ bits avail¬ 
able is really only the start... 

In fact my impression is that there has 
been a reduction in the level of home 
construction — particularly in amateur 
radio — over the last 15 years or so, and 
your own comments about ‘6dB or lOdB 
down?’ suggest that you are probably 
aware of this too. Perhaps it’s due to the 
general reduction in all kinds of tradi¬ 
tional ‘hobby’ activity, and/or to people 
thinking that electronics has become 
‘too technical’ for them to understand. 

Yes, I take your point about AR pub¬ 
lishing a regular stream of radio con¬ 
struction projects, while EA has not 
described a ‘decent’ HF receiver or an 
SSB transceiver for some time. But we 
have described a modest number of ama¬ 


teur radio projects, including an updated 
two-metre FM transceiver, an 80m DSB 
transceiver, a VHF testing system and so 
on. We’d no doubt be able to publish 
more amateur radio projects, if we got a 
bit more support and help from radio 
amateurs themselves — including (I 
have to say it) the really active people 
like yourself, Mr Diamond. 

I believe that amateurs like yourself 
prefer to support the official WIA jour¬ 
nal, because it’s a non-profit publication 
and the WIA is the only organisation 
which aims to fully represent the rights 
of amateurs. Fair enough, too — but 
surely then it’s a bit unfair to criticise 
EA , for not having many amateur radio 
projects! After all, like many technical 
publications nowadays we have to oper¬ 
ate with a much smaller staff than in the 
past, and as a result there’s a definite 
limit to how many projects we can de¬ 
velop by ourselves, ‘in house’. We too 
have to rely a lot on contributed mate¬ 
rial, so if there isn’t many amateur radio 
projects in EA , that’s really a reflection 
on radio amateurs themselves, just as 
much as the magazine. 

I note your comments about Morse, 
and the way its ‘low tech’ nature allows 
people in poorer countries to take part in 
amateur radio. That’s great; it just seems 


a pity that Morse also often seems to be 
a factor in splitting amateur radio into 
opposing camps — the Morse-literate 
group and the rest. And although I imag¬ 
ine it can be very satisfying and reward¬ 
ing to use Morse once you’ve mastered 
it, you suggest yourself that many people 
in today’s ‘instant’ culture may not be 
prepared to invest the time in gaining 
this mastery. Have you also considered 
that many of us simply don’t have the 
time to invest, either? 

Finally, I note that in your comments 
about the interesting conversations you 
hear on the bands, you make no mention 
of contests. Have you never heard the 
unruly chaos that many contests seem to 
degenerate into, and that has been com¬ 
mented on by other people? 

It’s strange that many amateurs seem 
to be quite unaware of most of the less 
attractive behaviour that occurs on the 
bands, and like yourself claim to have 
rarely ever heard any swearing or other 
unpleasantness. Other people seem to be 
able to hear these things, so perhaps 
there’s some aspect of amateur radio ac¬ 
tivity which causes a subtle deterioration 
in hearing... 

You’re quite right, of course, that radio 
amateurs are no doubt representative of 
the population as a whole, and that anti- 
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social and unpleasant behaviour is wide¬ 
spread in many activities and organisa¬ 
tions — along with struggles for 
personal power. But if amateur radio 
does want to lift its game above the aver¬ 
age, I suspect this can only be done by 
confronting the problems squarely rather 
than pretending they don’t exist. 

I’m not suggesting that Drew Dia¬ 
mond himself is doing this. But it does 
seem that many amateurs adopt a ‘wise 
monkeys’ approach to the problems fac¬ 
ing their hobby: pretending that the 
problems don’t exist, in the hope that 
they’ll go away. It doesn’t seem to have 
worked up until now, and I doubt 
whether it will in the future. 

Other people, especially those in¬ 
volved in management of the spectrum, 
are not necessarily able or willing to 
share in this collective deafness. 

‘Qualified’ — how? 

Now let’s change the subject, to one 
that’s probably almost as thorny. You 
may have noticed in the April Service¬ 
man column (page 46) an announcement 
by Jim Lawler, the secretary of TETIA’s 
Tasmanian branch, to the effect that he 
would no longer be able to provide sum¬ 
maries of interesting faults and their 
cures, for the ‘Fault of the Month’ fea¬ 
ture which began in Serviceman about 
10 years ago. 

It seems that this was due to adverse 
criticism from a number of TETIA mem¬ 
bers, who have been unhappy about such 
information being published in a gen¬ 
eral-coverage magazine like EA. They 
argued that this made hard-won servic¬ 
ing information available to ‘unquali¬ 
fied’ people, and therefore worked 
against the interests of TETIA and its 
membership — all of whom depend 
upon servicing for their living. 

Not surprisingly, the announcement 
has produced a response, from a reader 
in Victoria who’s less than happy with 
the attitude of the TETIA membership. 
He’s Robert Heyward, of Canterbury, 
and his letter is quite self-explanatory: 

Last month's edition of Electronics 
Australia (April *94) — in particular, 
‘The Serviceman' column — raised an 
issue which should be discussed for the 
benefit of those in a similar position to 
me. What is a ‘qualified service¬ 
man/technician'? I note that Mr 
Lawler, in his open letter in the maga¬ 
zine, did not go as far as to define what 
members of TETIA would call ‘quali¬ 
fied technicians'. 

I can only assume that their definition 


would be of the order of someone who 
has studied something akin to electron¬ 
ics servicing at some particular college 
or school ofTAFE and, at the end of his 
or her study, has been given a small 
piece of paper to frame and hang on the 
wall, stating that “the afore-mentioned 
person may now call him/herself ‘quali¬ 
fied' Perhaps only those who are 
members of TETIA (in the militants' 
view) may call themselves qualified. 

By these assumed standards then, I am 
not qualified. I am, as Mr Lawler would 
put it, a ‘backyarder'. I have been in the 
business (although part-time) of elec¬ 
tronic servicing for nearly eight years. 
All that I know about electronics and the 
building and servicing of electronic 
equipment was either self-taught (i.e., 
book reading, experimenting) or learnt 
from my father, who has been in the busi¬ 
ness of poking inside televisions and 
knitting mills for around twenty-five 
years — and can be called ‘qualified'. 

So, I have had no formal apprentice¬ 
ship, no study at an appropriate college. 
Yet I know my way around inside most 
consumer electronics equipment, am 
ably capable of repairing, or at least di¬ 
agnosing, faults in this equipment given 
a soldering iron and. a circuit diagram if 
necessary. But I am one whom the Elec¬ 
tronic Technicians Institute of Australia 
would class a ‘backyarder'. 

I am most definitely not the only elec¬ 
tronics enthusiast in this situation. I can 
probably guarantee that a large propor¬ 
tion of the population of electronics 
technicians may not be called ‘qualified' 
in the eyes of some members of TETIA. 
So what are we — simply ‘amateur tech¬ 
nicians' who would have no hope in 
Buckley's of finding a job in the industry, 
not because we are lacking in know-how, 
but lacking in credentials? 

For example, what would happen if 
someone in Government (and probably 
with no idea) decided that only ‘li¬ 
censed' technicians would be allowed in 
business. As far as I know, this idea has 
been kicking around for a while, and, 
I'm sure, with a large number of techni¬ 
cians against it. How would you obtain 
a licence? 

If you are ‘qualified' it would be a 
piece of cake, because you own a piece 
of paper saying you are allowed to fix 
things. But how about those who have 
come the hard way, through childhoods 
of reading ‘Radio, Television and Hob¬ 
bies'or ‘Electronics Australia', building 
radios and televisions, and then taking 
the natural step to servicing them — as a 
good deal of technicians did. How would 
these people, who may love electronics 
and their work, be allowed to stay prac¬ 


tising if they cannot class themselves as 
being ‘qualified'. 

So, what is a ‘qualified technician'? I 
am glad Mr Lawler has a more liberal 
view than some of his associates, but I 
would like to know what his associates 
— and other interested parties — have to 
say about the matter before anyone 
charges off and defines a line between 
the two very subliminal states of quali¬ 
fied and unqualified. 

Thanks for those comments, Mr Hey¬ 
ward; they sound as if they’re right from 
the heart, and I can certainly understand 
your position. Like you I’m not very 
happy about the attitude of those TETIA 
members, either, as this kind of ‘dog in 
the manger’ approach often tends to 
spread, and end up with everyone losing. 
It’s also quite contrary to the traditional 
Australian approach of sharing your 
skills and knowledge, it seems to me. 

By the way, I suspect you may well 
have drawn attention to the ‘Achilles 
heel’ of the people concerned. If you did 
a survey of the TETIA members, you’d 
probably find that quite a high propor¬ 
tion of them have little or no formal 
qualifications, either. A great many peo¬ 
ple working in the servicing industry got 
where they are the hard way — by lots 
of hard work and self training, not by 
taking formal training courses. And 
there’s nothing wrong with this, of 
course; experience is the best teacher, 
and enthusiasm and motivation will al¬ 
ways be worth more than ‘a piece of 
paper’ in the real world. 

You’re quite right then, I think, to ask 
exactly what these TETIA people do 
mean when they talk about ‘qualified’ 
technicians. It may well be that they re¬ 
ally do mean ‘members of TETIA’, but if 
so they may well find that their elitist 
approach eventually works against them. 
As you point out, there’s quite a push 
from consumer protection organisations 
for technician licensing, and if this hap¬ 
pens the official definition of ‘qualified’ 
might turn out to exclude many TETIA 
members, as well as some ‘backyarders’. 

I imagine other readers might well 
have interesting views on this subject. If 
so, please write in and share them with 
the rest of us. 

Distorting capacitors 

Changing the subject again, I’ve had 
another response on the subject of ca¬ 
pacitors and the types of distortion they 
can produce in audio amplifiers — last 
discussed in the April Forum. This re¬ 
sponse comes from Andrew Taylor, who 
is a professional electronics engineer 
working in the electronic design depart¬ 
ment of Telecom, in Perth WA. Here’s 
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One of the graphs sent in by reader Andrew Taylor, showing the way capacitance 
varies with frequency for common types of plastic film capacitor: 


what Mr Taylor has contributed to the 
capacitor distortion discussion: 

Having read Aprils Forum in EA, I 
thought you may like to add the at¬ 
tached information on capacitors to the 
fire. The graphs are from the Roeder- 
stein Film Capacitors 1990 databook. 
They are typical of plastic film capaci¬ 
tors, although capacitors from other 
manufacturers can show up to three 
times more variation. 

Note the frequency dependent capaci¬ 
tance for the polyester types (KT, MKT), 
the type originally generalised as 
‘greencaps' in the industry. Although the 
percentage change over the audio band 
is only around 1% in these diagrams, it 
can be up to 3%. 

This non-linear effect would definitely 
introduce small but quantifiable distor¬ 
tion in bandshaping circuits (tone con¬ 
trols). It would also cause the reported 
results in the Jung/Curl test, since the 
RC constant at specific frequencies 
would be different (inconstant!) between 
different capacitor types, even if the ca¬ 
pacitors are accurately measured to 
have the same value at a single fre¬ 
quency (typically 1kHz). 

However, in audio amplifier circuits 
designed to have a flat pass band, the 
in-band effect would be negligible. Us¬ 
ing a coupling capacitor for example, 
consider that for in-band frequencies, 
the capacitor's absolute impedance is 
very small compared to the load imped¬ 
ance presented by the next stage. If this 
condition is false then the amp isn’t in its 
pass-band, by definition. 

Now, any frequency dependent vari¬ 
ation of the capacitance must be re¬ 
flected in the capacitor's impedance. 
Since this impedance is already negli¬ 
gible, though, the 30-100 times smaller 
variation will be insignificant in abso¬ 


lute terms, and so will the consequent 
frequency distortion of signal amplitude. 

For tone-control circuits, you could 
use polycarbonate or polypropylene film 
capacitors to eliminate any deviation 
from the desired distortion charac¬ 
teristic. But for coupling and general 
passband control the ' greencap' lives 
on! You would need a good imagination 
(probably a normal result of the brain- 
distortion caused by the weight of ' gold¬ 
en ears') to hear any significant 
difference otherwise. 

Thanks for those comments, Mr Tay¬ 
lor, and I’m reproducing the graph you 
included which shows the capacitance 
versus frequency characteristics of vari¬ 
ous common types of plastic film ca¬ 
pacitor. As you say, the change over the 
audio range can be quite significant — 
although how much distortion this may 
produce will depend very much on the 
circuit configuration. 

I’m fairly sure you’re right, that dis¬ 
tortion is only likely to be produced in 
tone control and other filter circuits, 
where a capacitance change can have a 
significant impact. It isn’t likely to be 
produced by capacitors in coupling and 
bypass positions, because as you say 
their impedance is generally arranged to 
be very much smaller than the load or 
other relevant circuit impedances. 

Irresponsible Australia? 

And to finish off this month, here’s a 
little item sent in by reader Colin MacK¬ 
innon, of Glenhaven in NSW. We in 
Australia like to think of ourselves as 
environmentally responsible, and look 
with some disdain at countries which 
produce a lot of pollution or take what 
we regard as insufficient care when it 
comes to disposing of toxic materials. 
But it looks as if we’re not in a position 


to be too self-righteous, if this item spot¬ 
ted by Colin in a shipping newspaper is 
to be believed: 

SIEZURES & ARRESTS: GAMZAT 
TSADASA (Russian) 

Manila, Mar 2 — M container vessel 
Gamzat Tsadasa, reportedly carrying 
toxic waste from Australia, was pre¬ 
vented from unloading her cargo in the 
Philippines, which environmentalist 
groups say has become a dumping 
ground for industrialised countries, offi¬ 
cials said today. 

The vessel docked in Manila last night 
and was about to unload two 40-foot 
container vans containing computer 
scrap when Customs agents intervened. 
Greenpeace, the environmental watch¬ 
dog group, said the shipment was the 
latest example of how the industrialised 
world has been violating national and 
international laws by dumping hazard¬ 
ous materials in Asia. 

Sen Orlando Mercado, who inspected 
the vessel with Greenpeace officials, 
asked authorities to impound the vessel 
until an inspection by the Department of 
Environment and Natural Resources is 
completed. The vessel will be sent back 
to Australia if her cargo — labelled 
‘mixed electronic metal scrap' — is con¬ 
sidered hazardous waste under Philip¬ 
pine law, Mercado said. 

In a statement, Greenpeace said the 
computer scrap is among the most lethal 
forms of industrial waste. It contains 
chlorinated compounds and heavy met¬ 
als, which produce 'large quantities of 
dioxins'when processed. — United Press 
International. 

Well, there you are. Did you realise 
that Australia was sending hazardous 
and toxic electronic scrap materials to 
the Philippines, for either dumping or re¬ 
processing? I didn’t, I have to confess, 
and if it’s true it doesn’t sound such a 
good idea to me. But what do you think? 

Colin MacKinnon says that from a 
photo published, the goods in question 
appeared to be mainly computer moni¬ 
tors, with some power supplies, key¬ 
boards and PC cases — of the ‘XT’ 
vintage, he suspects. He comments that 
like most of us, he didn’t realise his old 
PC was ‘among the most lethal forms of 
toxic waste’. Now he does know, he’s 
wondering whether he will need to bury 
it in his backyard, along with those old 
radios no-one wanted... 

Of course if we can't ship our hazard¬ 
ous waste ‘somewhere else’, that means 
that we’ll have to work out ways to re¬ 
process or dispose of it safely, ourselves. 

My thanks to Colin MacKinnon for 
drawing our attention to this, and I hope 
to see you here again next month. ❖ 
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by Neville Williams 


Howard Kingsley Love: From pioneer VK3 
amateur to equipment manufacturer -1 

Some readers will remember Howard Kingsley Love as a pioneer radio amateur who entertained 
Melbourne wireless experimenters priorto the commencement of official broadcasting. Others may 
remember him as the man behind wartime products like the Kingsley AR-7 communications 
receiver. To still others, he will be recalled as a manufacturer of ferro-magnetic components and, 
in particular, the Ferrotune system which obviated the need for a tuning gang. 


As will be apparent, this article fol¬ 
lows as a natural sequel to our biog¬ 
raphy of Lay Cranch. In the taped 
interview on which that story was based. 
Lay set considerable store by his early 
association with Howard Love and left 
little doubt that his involvement in the 
Kingsley Radio enterprise was his most 
memorable technical responsibility. 

It also transpired that George Neilson 
(VK3TES), who supplied a transcript of 
the abovementioned interview, was him¬ 
self a long-term employee of Kingsley 
Radio, such that he was able to send me 
a draft account of his own period of ser¬ 
vice in their factory, much as published 
in Amateur Radio magazine for June, 
July and August 1993. 

There was too much material to cram 
into one article and, to do so would, in 
any case, have done less than justice to 
the Kingsley story. But it raised another 
problem in that while, over the years, I 
had noticed numerous references in 
radio literature to Howard Kingsley 
Love, I could not recall ever having seen 
a collated account of his earlier years. 

I may have missed something, of 
course, particularly if it appeared in a 
domestic VK3 publication, several of 
which came and went during the late 
1920’s. For the present, I can only do 
my best with the information to hand. 

It is evident that, by 1923, Howard 
Love had won sufficient acceptance by 
Melbourne’s notable wireless pioneers, 
to serve several terms as the WIA (Wire¬ 
less Institute of Australia) Victorian 
and/or Federal President 

He was subsequently named as an 
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honorary life member of both groups 
and, at an engineering level, became a 
member of the IRE (Institution of 
Radio Engineers). 

Radio historian Colin MacKinnon 
(VK2DYM) confirms that Howard Love 
held an Experimental Wireless licence 



Flg.1: George Neilson, VK3TES, who 
provided an original draft on which 
this instalment is based. (Picture from 
1 Amateur Radio'.) 

XOW at the outbreak of WW1 (1914), 
suggesting that he would most likely 
have been bom in the mid 1890’s. At the 
time, the Love family were in the timber 
yard business and subsequently took ad¬ 
vantage of his somewhat incongruous 
interest by marketing timber poles for 
wireless aerials. 

Howard served in the first AIF 
from 1915 - 19, rising to the rank of 
Major before transferring to the Royal 


Flying Corps, where he trained as a 
fighter pilot 

Shot down behind the enemy lines, he 
ended up in a POW camp. Postwar, 
Howard retained an interest in aviation, 
flying Hawker Hart fighters as a mem¬ 
ber of the RAAF Reserve — a role 
which gave him a degree of access to 
the military ‘establishment’ via his war¬ 
time ‘cronies’. 

Howard Love was also allocated the 
callsign A-3BM (later VK3BM and 
VK3KU), when amateur transmitting 
privileges were restored after the war 
— a practical outlet for his technical 
inclinations. 

An article in the April 1923 issue of 
The Australian Wireless Review tells 
how Messrs Hull (VK3JU), Holst 
(VK3BY) and Love (VK3BM) had all 
recently installed new low power (6W) 
telephony transmitters. Over distances 
up to five to six miles (eight - 10km) 
they reputedly provided signals com¬ 
parable to those from earlier quarter- 
kW installations. 

To assess their performance over 
greater distances, Mr H.W. Maddick, 
Hononary Secretary of the WIA Vic, 
visiting Echuca on vacation, had repor¬ 
tedly set up a one valve portable 
receiver with a 25-foot high antenna 
slung between two trees. Clear voice 
signals were received from all three of 
the above stations by night and day. 

Howard Love’s transmitter was said to 
be typical: a 5W BTH valve with 400V 
on the anode, obtained from a mains 
power supply using a power transformer, 
electrolytic rectifier and conventional 






L/C filtering. The filament was operated 
from a centre-tapped transformer, the os¬ 
cillator being grid modulated and the 
output fed to an umbrella type aerial, 70 
to 80ft (21 - 24m) high. 

‘Public’ transmissions 

Comment in the article suggests that, 
while such collective concentration on 
telephony was relatively recent, it was 
an indication that Melbourne amateurs, 
as a group, were determined not to be 
left behind in providing 
‘broadcast’ style transmis¬ 
sions for eager experi¬ 
menters/ listeners. 

A second article in the 
same April ’23 issue was by 
a staff member who had 
been despatched to Mel¬ 
bourne to report on amateur 
preparations to transmit 
broadcast style programs. 

Amateurs, he said, including 
those above, were currently 
devising a roster which 
would ensure that a program 
of speech and music would 
be available each evening 
on a wavelength of 440 
metres. 

The schedule, which was 
due to be implemented 
within a few days, took 
account of the Sydney 
transmissions and operators 
would encourage listeners 
to send reception reports to 
all stations which they had 
been able to receive and 
identify. Importantly, the 
broadcasts were not to be at 
the expense of traditional 
amateur type communica¬ 
tion. A paragraph in The 
Australasian Wireless 
Review for November 1923 
reads: 

Mr Hull, the Melbourne 
experimenter (recently) 
logged 26 American Amateur transmit¬ 
ting stations within one hour, and 
Messrs Holst, Howden, Love, Israel 
and Cox have also ‘bagged’ quite a 
number. Mr Love received two com¬ 
plete messages sent direct to him by the 
Radio Journal of California. Mr Hull 
had transferred his set to Mr Love’s 
residence to join forces with him in the 
(coming) Trans-Pacific tests. 

According to the April 1923 issue of 
the same magazine, personal messages 
from Long Beach, USA to Howard Love 
had to do with the fact that, as Victorian 
Divisional Chairman, he had supported 
moves to set up the trans-Pacific tests 


‘by writing to a number of clubs on this 
coast’. 

It had been agreed, incidentally, to 
suspend amateur broadcast-style trans¬ 
missions for the duration of the tests, to 
clear the airwaves for trans-Pacific com¬ 
munication. (See also the Ross Hull 
story, in EA February 1989, page 22.) 

The tests established once and for all 
the viability of modestly powered short¬ 
wave telephony across the Pacific. But 
Howard Love had yet another interest 



Fig.2: A rack mounted RAAF version of the AR7 receiver 
with loudspeaker and power supply, about a metre high. 
Reconditioned by amateur radio volunteers, It is displayed 
In the Scienceworks Museum, Victoria. 


H.K. Love — publisher 

In EA for April 1992 (page 46), by 
courtesy of Colin Mackinnon, I sum¬ 
marised moves in the technical publish¬ 
ing field which led to Howard Love also 
becoming involved in that area during 
the 1920’s. 

Back in 1923, AWA’s popular science 
magazine Sea, Land and Air was re¬ 
styled and re-issued under new manage¬ 
ment as Radio in Australia and New 
Zealand. As part of the revision, routine 
reports from individual WIA Divisions 
were replaced by general amateur notes 
compiled, by the then newsworthy Char¬ 
les Maclurcan. 


In that form, the magazine was taken 
over by Wireless Newspapers Ltd in 
1925, becoming a virtual stablemate of 
our own ancestor Wireless Weekly. The 
title was effectively reduced to Radio 
but, despite promotion, it ceased publi¬ 
cation in December 1928, being offi¬ 
cially ‘absorbed’ by its more vigorous 
companion. 

However, with Wireless Weekly's 
programs, personalities and tech¬ 
nicalities all slanted towards broadcast 
listeners, the amateur frater¬ 
nity felt even further disad¬ 
vantaged — the WIA in par¬ 
ticular lacking a committed 
outlet for Divisional Notes. 

Right at the outset, in 1923, 
the Victorian Division had 
considered publishing its own 
official Proceedings , but 
ended up with a less formal 
32-page magazine entitled 
Radio Experimenter , edited by 
its President Howard Love 
and with Ross Hull as Techni¬ 
cal Editor. 

In May 1924, at the first 
Australian WIA Convention in 
the Melbourne Town Hall, a 
plan to adopt the magazine as 
the official national journal 
lapsed. Without sufficient 
financial support, it was sur¬ 
rendered to its commercial 
printer and re-styled as a wire¬ 
less retailing journal, only to 
cease publication anyway in 
June 1925. 

Not to be deprived, the Vic¬ 
torian Division started yet 
another publication in 1924 
entitled Experimental Radio 
Broadcast News. In the fol¬ 
lowing year, it was renamed 
Radio Broadcast , the respon¬ 
sibility of the WIA (Vic) 
Publishing offshoot, with 
Howard Love as Managing 
Director and Ross Hull as 
Managing Editor. 

It had about it the hallmarks of a 
determined effort, and was formally 
adopted by the second National Conven¬ 
tion (Perth, 1925) as the official national 
organ of the WIA. 

But it was not to be. The venture suf¬ 
fered from disruptive changes in loca¬ 
tion and personnel, and in 1927, Ross 
Hull headed overseas to seek and accept 
a position with the ARRL (American 
Radio Relay League) — an appointment 
that brought both international recogni¬ 
tion and ultimately a tragic death by 
electrocution. 

Radio Broadcast lapsed in January of 
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WHEN I THINK BACK 


that same year, and state divisions 
resorted to their own home-grown bul¬ 
letins during 1927 - 9. 

To further complicate matters for the 
WIA, the rival ‘Amateur Radio Trans¬ 
mitters League’ was formed. About this 
time, it would appear, Howard Love 
finally abandoned any aspira¬ 
tions he might have entertained 
to become a publisher. 

Love the engineer 

According to last month’s 
biography, it was also about this 
time (1929) that a 19-year old 
amateur, Lay Cranch, entered 
the radio industry. 

After working for few months 
at the Edison Shop in Mel¬ 
bourne and later at Brashs, he 
found himself in the lab at Firth 
Bros, as the personal assistant to 
their resident engineer — none 
other than Howard Love. 

Whether Lay had known 
Howard Love beforehand is not 
clear, but he was certainly flat¬ 
tered by the appointment. He 
goes on to say how they jointly 
developed a successful mains 
powered superhet which, if not 
the first, was certainly among 
those which ushered in the 
‘1930’s-style’ genre. This was 
around 1931. 

From Firth Bros, they both 
moved to Radiovision in St 
Kilda Road, Melbourne and as 
described in the last issue, 
developed what was claimed to 
be the first mass-produced 
autodyne type superhet using 
mains type pentode valves. 

However, when Radiovision 
subsequendy decided to re-locate and 
concentrate on the ‘vision’ aspect of 
their business. Lay Cranch resigned and, 
as previously noted, spent the next six- 
odd years as Chief engineer of Essanay 
in South Melbourne. 

What happened to Howard Love 
during this same period, Lay does not 
say; but it would appear that he estab¬ 
lished his own independent radio fac¬ 
tory. Although this is not listed in 
Mingay’s Radio Trade Annual in the late 
1930’s, Colin MacKinnon gives the 
start-up date as 1931. 

Fortunately, the personal memoirs of 
George Neilson, VK3TES, go a long 
way towards bridging the gap. They also 
indicate that Kingsley’s success with 
Ferrotune technology was a much more 
protracted exercise than might be 


deduced from the Cranch interview. (For 
those who may have known George per¬ 
sonally during the relevant period, he 
can be reached at 48 Garden Street, 
Blairgowrie, Vic 3942; phone 059 889 
171.) 

George says that his own interest in 
radio began in the mid-1920’s at age 8, 
when his father brought home a crystal 


set. George poked around inside it 
but, while he didn’t learn much, it 
still stirred his curiosity. At age 14 
(1933) he completed his schooling to 
year 10 at Northcote High, his education 
being fortuitously rounded off with a 
fill-in hobbies class covering the rudi¬ 
ments of radio. 

In early 1934, George managed to ob¬ 
tain an interim job at a local hardware 
store, which provided him with the 
means to buy a few radio ‘bits and 
pieces’. His main interest at this time 
was in amateur radio stations which, he 
said, “often popped up on the broadcast 
band on Sunday mornings”. 

His interest was shared by a scout col¬ 
league by the name of Ron Pollock and 
the two pooled their resources to build 
their own shortwave receiver. 


Manufacturer 
and explorer 

Ron had gone one better, by signing 
up with a Melbourne business college 
for their radio course. It transpired that 
the college had sub-contracted Kingsley 
Radio to provide coaching, which took 
the form of on-the job training in the 
Kingsley factory, in Spring St 
Melbourne, supervised by fac¬ 
tory staff. 

In the process, Ron Pollock 
obtained a full-time job with 
Kingsley, and when George’s 
own employer decided in 1938 
to ‘shut up shop’, Ron alerted 
him to a vacancy in the 
Kingsley factory. 

Thinking back to 1938, 
Geoige recalls that the Manag¬ 
ing Director was Howard 
Kingsley Love, universally 
referred to as ‘HK’. He was 
widely known in the trade, as 
well as being an active amateur 
radio operator with the callsign 
VK3KU. (Earlier references 
show his callsign as VK3BM, 
confirmed by the Wireless Week¬ 
ly Callsign Supplement publish¬ 
ed on July 18,1930). 

George says that HK’s 
secretary at the time was a per¬ 
sonable lass with the Irish 
sounding name of Mollie 
Malone; while his Chief Desig¬ 
ner was Jack Gostalow, who was 
later to join AWA. 

The field serviceman was 
Johnnie Bremner who, much 
later, went to Ross Morris in 
South Melbourne; and the 
Foreman Norm Connell, who 
subsequently set up his own 
business making taxi meters. 
Other Kingsley old-timers 
whom George recalls from the late 
1930’s include Brian Irwin, Max 
Downes and his brother Charles and 
Harry Fuller (VK3HF), who left just 
before George joined the staff. 

Harry had gained his commercial 
‘ticket’ and went to worik for 3SR 
Shepparton, subsequently moving to 
3YB at Warmambool as Chief Engineer. 
His next paragraph came as something 
of a surprise: 

H.K. Love and Harry Fuller were 
notable in that they went on the Donald 
McKay expedition to Central Australia 
in the 1930’s as radio operators. This 
expedition was noted for the first use of 
both radio and aircraft and has been 
referred to, rightly or wrongly, as ‘The 
Last Great Expedition in Australia’. 



Flg.3: To the best of our knowledge — a receiver that 
never was! Advertised In Mingay’s 1947 "Technical 
Topics Radio Handbook’ It was scheduled for 
production about the time that Kingsley Radio was 
‘woundup’. 
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‘Direct coupled’ amps 

Therein obviously lies another story. 
But, back to electronics, George Neilson 
says that, during the 1930’s, Kingsley 
Radio had built up a reputation 
‘amongst the gentry who were so 
inclined’ for high fidelity radio — 
employing what was then a ‘hot potato’ 
in the industry, namely direct coupling. 
His favoured configuration for hifi 
models used a 2A3 power triode, with 
its grid connected directly to the anode 
of the preceding voltage amplifier. 

That made me sit up, because it was 
the very subject that kick-started the 
‘Let’s Buy An Argument’ column in this 
magazine, which was later dignified 
with the present title ‘Forum’. 

In its most convincing form, the ‘Lof- 
tin-White’ circuit used a type 50 high 
powered triode, with its grid connected 
directly to the anode of the preceding 
voltage amplifier. Because of the high 
voltages involved, it was a demanding 
configuration; but the big husky triode 
delivered more power than was avail¬ 
able from less pretentious types or from 
characteristically distortion-prone 
tetrodes or pentodes. 

Unfortunately, some publicists spread 
the word that the merit of the scheme 
rested in the direct coupling, and that 
‘hifi’ could therefore be achieved by 
merely re-arranging a conventional pen¬ 
tode amplifier to eliminate one inoffen¬ 
sive coupling capacitor. As the late Fritz 
Langford-Smith showed in A.W. Valve 
Co literature in the late 1930’s, the ap¬ 
propriate answer to the hifi quest lay 
either in the use of power triodes or the 
application of negative feedback to 
power tetrodes or pentodes. 

But direct coupling notwithstanding, 
in his choice of 2A3’s Howard Love 
was handling the ‘hot potato’ correctly. 

In addition to the hifi models, George 
Neilson says that Kingsley also 
produced conventional five and six 
valve D/W mains receivers, and four 
and five valve battery and vibrator sets 
“Which were noted for being very 
economical”. Included in the range was 
also “the odd 32V model” for use with 
farm supply systems. 

On the job training 

Although 19 years of age. Geoige says 
that he started as the ‘boy*, doing all the 
menial jobs first and learning the essen¬ 
tials of sheet metal work in between 
times. At Kingsley, this involved a foot 
treadle guillotine, hand operated bender 
and a manual bench-mounted ‘nibbler*. 

The factory boasted a bench mounted 
drill, but no punches to cut holes — just 


AVERY LONG DOG! 

Johnnie Bremner, Kingsley Radio’s Ser¬ 
viceman/Engineer, is remembered for the 
following pearl of wisdom: 

“How does radio work?” 

“Imagine a very tong dog with his head 
in one country town and his tail in 
another..." 

“Yes." 

“Imagine that if you twist his tail in one 
town, he will bark in the other!" 

“You mean to say that that’s how radio 
works?" 

"Well it is, if you take away the dog!" 


a cutter in a hand brace. In the absence 
of a spot welder, chassies were as¬ 
sembled with bolts and nuts, and spray¬ 
ing effected with the aid of a motor car 
hand pump attached to a small air tank 
— this was on a stairway landing, in 
lieu of a spray booth. 

Old-timers may well recognise George 
Neilson’s description as applicable to 
any number of small start-up radio fac¬ 
tories in the early thirties! Similarly, his 
progress through the pecking order: 

From messages and metalwork, 
George worked his way up to assembly, 
wiring and (you beaut!) testing. His 
mentor was the abovementioned 
Johnnie Bremner, who had meanwhile 
graduated from Serviceman to Chief En¬ 
gineer (see panel). 

In word and deed, ‘Johnnie’ was al¬ 
ways good for a laugh. At the time, 
Kingsley were also making diathermy 
machines — basic but fairly powerful 
RF oscillators, which were used by the 
medical profession to create internal 
heat in various parts of the body, or to 
speed coagulation in surgical situations. 

Johnnie had just finished adjusting 
one of the machines when his Uncle 
Fred shuffled in. Down from the 
country, he had been sampling the ser¬ 
vice offered by pubs in the area and was 
somewhat the worse for the effort. 

When Johnnie explained the nature of 
the machine he was working on, Uncle 
Fred wondered whether it would do any 
good for his ‘crook’ (rheumatic) knee. 
To find out, he was installed in a chair, 
attached to the various pads and cables 


FOR OR AGAINST? 

A young recruit was said to have ac¬ 
costed an old soldier outside the Kingsley 
Radio factory. 

"Excuse me Dig, I’m looking for the Vic¬ 
toria Barracks. Can you tell me which side 
they’re on?" 

The old soldier thought for a moment, 
then said: 

“I’m not rightly sure, son, but I think 
they’re on ours!” 


and told not to move when the gadget 
was switched on. 

Unfortunately, Johnnie got involved in 
something else and completely forgot 
his uncle. When he finally did remember 
him, he found him uncomplaining but 
very red in the face, although it was un¬ 
clear whether it had to do with his intake 
of RF or alcohol. 

Said Geoige: “I never saw him again, 
so I cannot report whether his leg fell 
off, or his rheumatics were cured!” 

Special orders 

As a small company, Kingsley Radio 
tended to pick up quite a few special or¬ 
ders in the early days, which provided 
work and also a pleasant break from fac¬ 
tory routines. 

For the filming of (as George recalls) 
Captains Courageous with Spencer 
Tracy, a sloop had to be fitted with two- 
way marine radio. Designed by Jack 
Gostelow and built in the factory, it was 
taken to Williamstown for fitting and 
proving — which George remembered 
as a pleasant diversion from everyday 
factory work. 

A rather similar diversion followed 
when Kingsley was commissioned to 
provide radio communication equipment 
for the Melbourne Harbour Trust, to use 
with and on their fleet of hopper barges, 
dredges and tugs. Preliminary testing in¬ 
volved setting up a control centre at 
‘Dockhead’ between North Wharf and 
Victoria Dock, with mobile equipment 
on the barge William Cooper. 

Although not a romantic craft, several 
days spent ‘swanning up and down the 
Bay’ in perfect weather were not exactly 
hard to take! 

On another occasion, HK set out to 
convince the Army that they needed new 
communication equipment. Prototype 
portable transceivers were developed 
and loaded aboard HK’s and Johnnie’s 
cars. Between Mt Dandenong and the 
Momington Peninsular (respectively) 
contact was made — but in this case, 
while the Army were convinced that 
they needed updated equipment, some¬ 
body else got the order. 

But all was not lost. The RAAF con¬ 
tracted to buy portable HF equipment, 
which came to be known as the ATR1; 
and followed it up with a specification 
for an Australian-made high perfor¬ 
mance communications receiver. This 
was on behalf of the Armed Services. 

HK decided to give the receiver his 
best shot, and George Neilson says that: 
“We let our heads go. Never have I 
seen so much effort devoted to the 
design of a receiver ... with everybody 
on our team contributing”. Detailed 
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WHEN I THINK BACK 


design was in the hands of Jack Gos- 
telow, Johnnie Bremner and Norman 
Connell — with HK looking over their 
collective shoulders. 

Kingsley’s KCR-11/AR7 

With his background in amateur 
radio, HK personally decided that their 
submission would be based on the con¬ 
cept of the well known American Na¬ 
tional HRO receiver. Designated the 
KCR-11, it was to become best known 
as the RAAF’s AR7. 

Instead of using either built-in 
switched coils or separate plug-in 
coils, the HRO coils for each band 
were mounted in a drawer-like metal 
case, with internally shielded compart¬ 
ments and contacts distributed along its 
rear face. 

It was designed to slide into a large 
matching recess along the lower front of 
the receiver panel, with internal con¬ 
tacts complementing those on the rear of 
the drawer to connect each of the coils 
into circuit. 

Changing bands simply involved 
selecting and plugging in the appropriate 
coil box or drawer. 


A graph on the front face of each 
drawer indicated its coverage and the 
dial setting for any given frequency 
within its range. 

In the Kingsley version, the box was 
formed from sheet copper, nickel plated. 
A set of four coils in each was mounted 
on a steel front plate, carrying two hand¬ 
les and a stainless steel engraved graph, 
as above. The normal complement for 
an AR7 was five coil boxes, one for the 
range 150 to 430kHz and four others 
covering from 535kHz to 25MHz. 

In terms of circuitry, the design in¬ 
volved two RF stages, a mixer and two 
IF stages with BFO (beat frequency os¬ 
cillator) and crystal filter, plus an audio 
power amplifier. The crystal filter was 
designed and pre-assembled in house, 
using crystals supplied by Max Howden 
(VK3BQ) mentioned earlier. In the field, 
die receiver could be operated either 
from the 240V AC mains or from a 12V 
DC supply. 

With ruggedness, precision and 
stability as pre-requisites, a traditional 
glass-and-string dial was presumed to be 
unacceptable. Kingsley, accordingly, ar¬ 
ranged for an ‘HRO’ style 
mechanism to be manufactured by H. 
Alger & Sots, who were experienced in 


precision work allied to the movie 
projection equipment. The work was 
later taken over by Messrs Bryant & 
Hunter, from a similar backround. 

Using a precision worm drive, the dial 
provided 20:1 vernier tuning with twin 
photo-engraved circular scales offering 
500 distinct reference positions. 

Successful endeavour 

George Neilson says that his personal 
involvement in the design was detailed 
layout of the chassis and an ap¬ 
propriate wiring pattern for the 
prototype. 

He adds that the Kingsley submission 
was accepted by the RAAF. They placed 
a pilot order for an initial 20 receivers, 
but this was followed by orders for 
hundreds more. 

The old factory in Spring Street soon 
become too small and Kingsley moved 
into new premises in St Kilda Rd, op¬ 
posite the Shrine and only one block 
from the RAAF headquarters — now 
their principal customer. 

The RAAF, in turn, was next door to 
the Victoria Barracks, headquarters of 
the Army and Navy (see panel ‘For or 

Against?’). 

(To be continued) ❖ 
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Features 



Single, Dual & Triple Output 

Pomona’s compact laboratory' power supplies deliver the kind of 
operating ranges and performance characteristics you don’t normally 
expect in low-medium priced instruments. 

Available in single-, dual- and triple-output models, each provides 
0-30VDC, 2.5A DC ratings, output voltage stability of < lOVfor mains 
variation from 110 to 120VDC, and < 20mV for load variations from 0 to 
2.5A (0-5Afor 5V unit). 

Adjustments to Max. current is between 0 and 2.5A. Low residual 
noise is rated at < 1 mVeff RMS, maximum voltage to ground at 50V and 



Power Supplies 

TIT Instruments 

common mode voltage at 50Vp. Resolution is 0. IV and 10mA, with 
accuracy at 0.5%. Temperature drift is rated < 0.1A/°C above 25°C. 

For output connections, Models AX322 (dual) andAX323 (triple) 
feature 0-60V, 2.5A (inseries), 0-30V, 2.5A(tracking) and 0-30V, 0-5A 
(parallel). Model AX323 also provides a 5V unit with adjustment from 
4.5 to 5.5V, 5A. 

High intensity LEDs easily display adjusted voltage and output 
current readings, including LED indication of maximum current limits. 

A set of test leads is included. 





1 Par! No 

AX 321 

AX322 

AX323 l 


Single Output 

0-30 V DC; 2.5 A DC 

Dual Output 

2 Units: 0-30 V DC; 2 X 2.5 A DC 

Triple Output 

2 Units: 0-30 VDC;2 X 2.5 A DC 

1 Unit: 5V; 1X5A 


LED display of 
adjusted voltage 
& output current 

LED display of 
adjusted voltage 
& output current for ea. unit 

LED display of 
adjusted current 
for the 30V units 

Resolution: 

0.1V & 10mA 

0.1V and 10mA 

0.1V and 10mA 

Accuracy: 

0.5% 

0.5% 

0.5% 


Adjustment of Max 

Adjustment of Max. 

Output current limitation for 
the 30V unit w/LED indication 


current between 0 & 

current for ea. unit 


2.5A; LED indication 

between 0 & 2.5 A 

For the 5V unit; LED 


of this limit 

LED indication of this limit 

indication oflhe 5A limit 

Power Supply: 

110V/220V 

110V/220V 

110V/220V 

Dimensions: 

260X225X125 mm 

260X225X125 mm 

307X305X148 mm 

Weight: 

5.4 kg (11.9 lbs) 

5.6 kg (12.3lbs) 

9.5 kg (20.9 lbs) 

Fuse: 

AT0041 

AT0014 

0.5A AA0366 

15A AT0041 


Test Leads Included 

Test Leads Included 

Test Leads Included 


CONTACT KC ELECTRONICS 
FOR YOUR FREE PRODUCT 
CATALOG. 



Suite 3, 888 Doncaster Road, Doncaster, Vic. 3109 Australia. Tel: (03) 8481266. Fax: (03) 8481799 

N.S.W. Tel: (02) 898 0422 Fax: (02) 898 0176 QLD. Tel: (07) 252 3876 Fax: (07) 252 2924 
W.A. Tel: (09) 381 4040 Fax: (09) 381 4033 S.A. Tel: (08) 2231222 Fax: 232 5768 
N.Z. Tel: (09) 526 0107 Fax: (09) 525 7923 
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Awkward problems in all kinds 
of unfamiliar pieces of equipment ... 


The stories I have for you this month are very much out of the ordinary — nothing as mundane as 
a dry joint or dried-out electro here. There’s a really awkward problem in a pipe organ, a simple but 
elusive problem in (of all things) a gas chromatograph, and a couple of tricky problems with aircraft 
radio gear. 


This month I have chosen to present 
some readers’ stories about subjects 
that have never appeared in these 
pages before. 

I don’t know about you, but I have 
always been interested in finding out how 
things work — even things that are really 
no concern of mine. The following con¬ 
tributions enlightened me about their sub¬ 
jects, but didn’t really fit in with the 
topics usually presented in these pages. 
So the stories have been sitting in my 
files, waiting until I could find an excuse 
to present them here. 

But now, I’ve decided that they must be 
told. So they come together this month, 
in a collection that might well be given 
the tide ‘Far Out’! 

Personally, I was fascinated to learn 
how the devices work, but at the same 
rime grateful that I have never been 
called on to service this kind of gear. See 
what you think... 

The first, and longest story comes from 


Why work 
in the dark 

A new SADELTA TC402D 

signal meter could answer all your 
TV reception problems. $799. + ^ 



Peter C. Lacey Services Pty. Ltd. 

80 Dandenong Rd. FRANKSTON 3199 
Tel:(03) 783 2388 Fax:(03) 783 5767 ACN006893438 


P.S., of Dunedin in New Zealand As you 
will see, P.S. was more or less forced into 
tackling this job, and the fact that he suc¬ 
ceeded is a tribute to his versatility. 
Here’s what he has to say: 

The story that follows details my 
amateurish efforts to service the large 
pipe organ in Knox Church, Dunedin , 
where I am the assistant choirmaster. Be¬ 
side music, I have long had an interest in 
electronics and have built a number of 
high-quality audio amplifiers over the 
years, along with assorted other projects. 
As do many with similar interests, I find 
that various little electronic problems 
tend to be diverted in my direction. This 
one is unquestionably the largest and 
most bizarre. 

The problem concerned the failure of 
part of the 1 action* of the organ and in 
order to explain things, I need to describe 
some aspects of pipe organ design. 

Pipe organs usually have two or more 
keyboards, of 61 notes each and a pedal 
board of 30 or 32 notes. Each keyboard 
controls a separate division of the organ 
so that contrasting sounds can be used 
either together or in rapid succession. 
The pedal board also controls its own 
division — usually containing the deep 
bass votes. 

The connection between a keyboard 
and its division (called a sounding board 
or chest) is via the key action, which has 
variously been mechanical, pneumatic or 
electro-pneumatic. Obviously, since this 
is an electronics journal, this story con¬ 
cerns the latter system. 

In the electro-pneumatic action, 
depressing a key closes an electrical con¬ 
tact, energising a solenoid in the action. 
The solenoid moves a small armature, 
allowing wind to fill or exhaust a small 
pneumatic ‘motor* (bellows) which in 
turn allows an intermediate motor to 
filllexhaust, which in turn allows a large 


motor to open a large valve (called a 
pallet), to allow air into the chest, or into 
an individual pipe, as appropriate. 

This cascaded arrangement has been 
developed to allow the rapid opening and 
closing of wind valves by the use of 
modest DC currents and voltages. Ac¬ 
tions typically use 12 - 15V at some 20 - 
30 amps for medium sized organs. 
Details of the mechanisms vary, reflect¬ 
ing the work of different builders and dif¬ 
ferent periods of construction. 

In order to allow greater flexibility in 
performance, mechanisms (called 
couplers) enable one division to be 
played from another so that in order to 
produce the greatest sound, all keyboard 
divisions would be coupled to one key¬ 
board (the Great) and all pedal divisions 
coupled to the pedal board. 

To complicate the issue still further, it is 
common for one of the divisions (the 
Swell Organ) to have octave couplers 
that allow upper and lower octaves to be 
sounded simultaneously, with the further 
option of omitting the Unison by the use 
of the Unison Off coupler. 

Thus, for a typical three manual 
organ with Great, Swell, Choir and 
Pedal divisions, a fairly standard set of 
couplers would be Swell to Great, 
Choir to Great, Swell to Choir, Swell to 
Swell Octave, Swell to Swell Sub-oc¬ 
tave, Swell Unison Off, Swell to Pedal, 
Great to Pedal and Choir to Pedal. Oc¬ 
tave couplers could be applied to other 
divisions, but they are not always 
necessary nor are they included. 

Another feature of many pipe organs is 
the sharing of some pipe ranks between 
divisions. For example, the 16* Echo 
Bourdon on the Great may also be 
present as a 16* Echo Bourdon on the 
Pedal, by way of economy. Similarly the 
Great 8* Trumpet may be extended down 
to provide a 16* Trombone on the Pedal 
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division. (The lengths 16' and 8' refer to 
the pitch of the ranks, with 8’ being 
the same as that on a piano, 16' an 
octave lower.) 

The logical complexity of controlling 
this combination of couplers and ex¬ 
tended/borrowed ranks was long handled 
by the use of multi-contact key switches 
(typically with six to eight 
contacts per key) and multi¬ 
contact gang relays (with 61 
contacts per relay). 

However, in the late 1960's 
and early 70's the use of solid 
state logic began to appear in 
what is really a rather conser¬ 
vative trade. (Incidentally , 
despite the advent of electric 
actions in the late 19th cen¬ 
tury, many aspects of organ 
design remain little changed 
over the last 500 years!) 

The organ which is the 
subject of this report uses an 
early form of electronic 
logic, with about five large 
(500mm x 500mm) PC 
boards containing an assort¬ 
ment of discrete diode-tran¬ 
sistor logic. The boards are 
mounted in a varnished 
hardwood case which happens 
to be well out of public view, 
buried beneath the Swell Box 
(which encases the Swell 
organ —foot operated louvres 
on the front of the box provide 
the swell effect). 

The system had worked well 
for some 17 years, after an in¬ 
itial teething problem with 
earth potentials had been 
resolved by attaching a length 
of wire to each of the earth 
rails on the PC boards and 
twisting them together — it 
still remains so. 

The problem I'm writing 
about was the loss of the 
couplers to most of the organ, with the 
exception of Choir to Great, over about 
half of the manual compass (range). This 
severely reduced the convenience of play¬ 
ing the instrument, and also chose to 
happen early in the week before a guest 
organist was to play for a special large 
choral service. 

Too busy — sorry!’ 

The organ builders were called (they 
are based some 200km north of here) but 
they made it clear that they felt they were 
too busy to respond to the call before the 
weekend. Thus it fell to me (the electroni¬ 
cally orientated assistant choirmaster) to 
sort the thing out! 


I should explain further about the 
layout of the organ: the console is 
downstairs, while the organ is in two sec¬ 
tions on either side of the gallery 
upstairs. As I mentioned earlier, the ac¬ 
tion logic is located under part of the 
organ and is accessible from upstairs by 
squeezing down through a narrow gap 


and crawling on hands and knees under 
the supports for the swell box. 

There is not much room either above or 
around the box containing the circuitry. 
Meanwhile, the key switch which turns on 
the blower and the DC supply is located 
downstairs, on the console. Since I had 
no assistance for most of the time, I ex¬ 
pended much sweat running up and down 
stairs and climbing in and out of the con¬ 
fined space. 

The circuit diagrams provided in an 
envelope of documentation were far from 
complete, indicating in a few simple 
figures the notional way in which the sys¬ 
tem worked, rather than how it was ac¬ 
tually configured and connected together. 


When I rang the organ builders to see 
if they could enlighten me, they 
responded “...well, all the circuits are 
really much the same thing repeated over 
and over again. You shouldn't really need 
many details". This was fine for them. 
They had actually worked on the things 
before and probably under much less 
trying circumstances. 

So, back under the swell box, 
I opened the varnished 
hardwood case and looked at 
the circuit boards (after un¬ 
twisting the wires that sorted 
out the earth potentials) and 
examined board after board of 
closely packed discrete logic. 
Fortunately, they had been 
labelled with ballpoint pen on 
sticky labels and I could estab¬ 
lish that the couplers spanned 
two boards and that the inputs 
were taken through buffering 
stages, also labelled at one end 
of the boards. 

The division between the 
remaining working coupler and 
the rest corresponded to the 
division between the boards, so 
I had localised the fault onto 
the main coupler board. It 
might have been easy to isolate 
the actual fault if I'd had an 
assistant who could play notes 
and pull stop handles to my re¬ 
quirements — unfortunately, the 
only assistance I had was for 
long enough to test out that the 
stop handle switches all fed into 
the buffer stages on the board 
— then I was on my own. 

The main coupler boards also 
received inputs originating from 
the key switches for each key¬ 
board note, where upon the sig¬ 
nals entered a closely-packed 
cascade of diodes, small signal 
transistors and resistors, even¬ 
tually finishing in a TO-5 en¬ 
cased driver transistor which energised 
the wind chest solenoid. 

I noticed a string of three forward- 
biased diodes, connected between a rail 
which traversed right along the board 
and the OV ground rail, apparently to 
provide a 1.8 -2V reference for the logic. 
I also noticed that the fibreglass PCB 
beneath these diodes showed minor 
evidence of heating, although only to the 
extent that the surface texture of the 
board had changed. 

I made a few attempts to reconcile the 
skimpy printed documentation with the 
tightly-packed componentry, but with lit¬ 
tle success. I also made several trips out 
from under the swell box, downstairs to 



This month's first contributor, P.S. of Dunedin, HZ, sent 
this picture of the pipe organ In Knox Church which he 
found himself having to repair at short notice. 
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THE SERVICEMAN 


the console to jam keys down with pencils 
in the hope that I could trace the logic 
across the maze on the board. 

This didn't get me very far, so I turned 
everything off and rang the organ 
builders to seek advice and inform them 
of my observations so far. They replied 
that it was probably the ‘half volt rail’ 
which was wrong, so I should check that. 
I would find it on the terminal panel on 
the wall, which supplied DC to the whole 
organ and it should be connected onto all 
the logic boards. 

Back to the church, up the stairs, down 
under the swell box again. I found the 
half volt rail and it seemed to measure 
0.6V — a single forward biased diode — 
but it was not connected in any way to 
the coupler board. 

Clearly the half volt rail was a red 
herring, but it did prompt me to measure 
the voltage across the series of three 
diodes. There was no voltage present so I 
thought BINGO!! — success at last. 

I picked up a bag of 1N4007 diodes 
from the local electronics store, then 
back under the swell box and 
desoldered the first diode. It broke in 
two under the slightest pressure, as did 
the other two. This made me a little 
suspicious, since diodes which cracked in 
half would generally be open, not shorted 
— so that I should have measured the 
supply voltage, rather than zero volts 
across the string. 

However the broken diodes needed to 
be replaced, so I soldered in replace¬ 
ments and tried the thing out. 
Miraculously, I had repaired the fault — 
the couplers now all worked, with the 
exception of a couple of notes. I replaced 
the equivalent diodes on the second 
coupler board, since they displayed 
similar evidence of heating. But before 
doing so I measured the voltage across 
them — zero volts! Yet the couplers on 
this board worked! 

I eventually decided that the diode 
chain only dumped current when the 
organ was actually being played, with 
stops and couplers drawn and keys 
depressed. Without these there was no 
voltage present to forward bias the chain 
to around 2V. So, it was a combination of 
astute physical observation and luck 
which led me to replace the faulty com¬ 
ponents and repair the problem. 

The missing notes turned out to be 
blown driver transistors, which had been 
shorted by one of the trailing earth wires 
which had brushed across the board 
while I was swinging it out of the case . 
When I told the organ builders about this, 


they said that they always turned off the 
power before opening the case, to avoid 
such a problem. 

All very well for them! They always 
work in pairs, so that someone can stay 
down at the console and switch the power 
on and off on demand. I would have ex¬ 
hausted myself running up and down 
stairs to do the same all alone. 

The blown transistors were easily 
replaced with equivalents and the instru¬ 
ment performed perfectly for the guest 
organist, a consequence of the most chal¬ 
lenging and physically exhausting main¬ 
tenance job ever to come my way. 

Not to mention that it was the largest 
and most expensive appliance that I have 
ever repaired! 

Thanks, P.S. I’m sure that there are few 
if any of our readers who have tackled a 


JUST FOR A LAUGH! 

The old gentleman leaned out of the 
window of the house next door, watching 
us prepare the antenna for mounting on 
the roof. "They should'a got them 
electricians in!” he shouted. 

“Silly old sod!" muttered Keith, as we 
kept on working. 

The job was in Toogooloowah, a little 
country town in South East Queensland. 
The customer had just bought the house 
and had engaged us to move her anten¬ 
na, a 30-foot roof mount, from her old 
house to this one. 

The old gentleman next door sucked 
on his pipe and watched us. We put the 
roof plate on, set up the guy wires then 
Keith put his foot on the bottom of the 
mast. I said a little prayer and we raised 
the 30-foot mast upright. I yelled to Keith 
“I'll hold it up while you tie off the guy 
wires". 

“OK!” said Keith. Then I slipped. And 
with all the grace and majesty of a huge 
tree being felled, the 30-foot mast slowly 
toppled over and fell off the roof, totally 
wrecking the antenna. 

Keith slid down the roof, over the 
edge, and hung from the guttering by 
his fingertips. 

“I told ’em they should’a got them 
electricians in!" the old gentleman 
shouted. 

(Contributed by John Gill, Lowood 
TV and Video Repairs, Lowood Qld.) 


service job as big or as expensive as 
that one. Thanks also for the explana¬ 
tion of how the organ ‘works’. It’s one 
thing to see an organist hammering 
away at the keyboard; it’s quite another 
thing to know about all that’s going on 
behind the scenes. 

Chromatograph fault 

Now, from the hallowed precincts of 
Knox Church, we pass on to the busy 
interior of a large scientific laboratory. 
This story comes from GJ., of Capalaba 


in Queensland. It’s not a long yam but is 
quite interesting, nevertheless. 

I am employed at a large analytical 
laboratory as a service technician, 
doing maintenance and repair on a 
wide variety of electrical!mechanical 
equipment. Recently I encountered a 
problem with a particular piece of 
equipment which I thought demonstrates 
how sometimes a simple cause can have 
quite puzzling symptoms. 

The instrument concerned was a gas 
chromatograph, or GC for short. Basical¬ 
ly, this instrument consists of an oven 
(with a fan to distribute the heat evenly), 
an electronics chassis to control various 
functions and to provide signal process¬ 
ing, and one or more detectors. 

Into the oven is placed a column, which 
is a thin hollow coiled tube with a micro- 
fine bore. This is heated to between 200 
and 300°C and the sample to be analysed 
is injected into one end and transported 
to the detector at the other end by a car¬ 
rier gas, usually nitrogen or helium. 

As it passes through the column, the 
sample separates into its basic com¬ 
ponents and these arrive at the detector 
at different times. The resulting plot of 
signal versus time (the chromatogram) 
aids in the identification of the sample. 

Now, back to the problem. 

I received the message that the GC 
was tripping the overload breaker on 
the wall. This was occuring at the in¬ 
stant the instrument was turned on, so it 
had to be something fairly obvious. I 
suspected it was either a faulty oven ele¬ 
ment or the fan motor ; as these have 
given trouble in the past. 

After removing the rear panel and dis¬ 
connecting the element, the power was 
switched on and the GC sprang to life. 
However, a check of the element showed 
neither short circuit nor leakage. 

The element was then reconnected 
and the fan motor disconnected. When 
switched on, the GC again powered up 
with no tripping of the breaker. At 
this point a check of the fan motor 
revealed no problem. What could I 
be overlooking? With the element AND 
fan connected, the breaker would trip. 
Yet with either one out of circuit, there 
was no problem. 

A closer look inside the oven 
seemed like a good idea at this stage. At 
first, everything seemed to be in order, 
but then I spotted a small, metallised 
adhesive label partially stuck to the 
floor of the oven. Suddenly, I realised 
what was going on. 

This label had fallen off a column, and 
was being flipped up by the circulating 
air and shorting the exposed oven ele¬ 
ment coil to the chassis. Burn marks on 
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the edge of the label confirmed the fact. 
This, of course, explains why both the 
element and the fan had to be on for the 
fault to occur. 

That's one fault I wont forget for a 
long time, though I doubt it will ever 
happen again, to me! 

Well, G J., I agree that you may never 
see that problem again, but those metal¬ 
lised labels are very common 
and sooner or later someone is 
going find themselves in a 
situation very like the one you 
have just described. Thanks 
for the warning. 

Thanks, too, for the ex¬ 
planation about how a GC 
works. I’ve heard of the 
machines often enough, but 
have never been in the posi¬ 
tion where I could get an 
explanation about what they 
did or how they did it 
Now I know... 

Avionics problems 

We go overseas again for 
our next contribution. To Mt 
Hagen in Papua New Guinea, 
no less. It comes from DJ., an 
avionics specialist 

D.J. gives us two short 
stories, the first of which ex¬ 
plains the operation of a par¬ 
ticularly esoteric aircraft 
instrument: 

I spend all of my days ser¬ 
vicing aircraft radios, com¬ 
munication and navigation 
equipment. A bit different to 
the TV and video market. 

One of the strangest faults 
recently involved an automatic direction 
finder (ADF). These use three antennas, 
one vertical picking up the electrostatic 
component of the radio wave, and two 
loops at right angles, picking up the mag¬ 
netic component. 

The amplitude and phase of the loop 
signals changes with the angle of the 
signal and the receiver processes the 
compound signal to drive a motor, 
which turns the indicator needle to 
point to the transmitter. 

The antenna housing, with its three ele¬ 
ments, can be fitted to the bottom of the 
aircraft, where it may be hit by stones on 
the local airstrips, or on the top—where 
it can pick up energy from the HF 
longwire antenna above and so burn out 
the receiver pre-amplifiers. In this case I 
had fitted it underneath the aircraft as the 
lesser of two evils. 

The alternative mounting reverses the 
phase of the signal, so there is a jumper 
that can be set for top or bottom mount¬ 


ing. I was sure that I had set the jumper 
properly, but here I was, looking straight 
out of the cockpit window at the beacon 
and listening to its Morse ident, yet the 
needle was surely pointing behind me! 

I rechecked it, turned it on and off, 
slewed it with the test switch, but there it 
was, still behind me! 

I took a short break and as I returned 


to the aircraft, I noticed that the ground 
power unit, a 28V 500A supply, was 
plugged in with about 50 metres of cable 
going back to the 415V outlet. 

Sure enough, disconnecting it restored 
everything to normal. The power lead 
was carrying a hefty RF signal, obviously 
of the opposite phase and it was over¬ 
powering the sense antenna. It took a 
while to find that fault, but I wish they 
were all as easy to fix. 

My next story was a little more em¬ 
barrassing. The pilots of a newly pur¬ 
chased aircraft reported that the HF 
transceiver was getting very poor sig¬ 
nal strength reports. 

I checked it and found the output 
power was normal and the automatic an¬ 
tenna tuner was indeed resonating, with 
zero reflected power. 

The next week they had the same story. 
I changed the transceiver and power 
amplifier, but found a problem in the 
tuner. This model uses a grounded anten¬ 


na, effectively a loop with the airframe as 
one side of the loop; it is preset for a 
particular antenna length by jumpers on 
the connector. 

The jumpers were obviously wrong, so 
I rearranged them. But then I found that 
no combination would persuade the tuner 
to find a satisfactory position. 

Not being a great lover of automatic 
tuners (they have a lot of 
faults) I got to the stage where 
I tore out the whole system 
and replaced it with a well 
known and trusted Australian 
unit (unfortunately no longer 
in production due to low 
market demand). This anten¬ 
na tuner uses an insulated 
long wire and is easy to tune . 
But this one wasn't! It was 
quite unable to tune the 
revised antenna. 

Finally, I measured the an¬ 
tenna resistance and found it 
to be 70 ohms — much too 
high if everything was proper¬ 
ly connected. I pulled the an¬ 
tenna feed-through insulator 
apart and sure enough, the 
flexible wire connecting the 
two halves was jammed over 
against the fuselage skin, with 
a burn mark around it. The 
accompanying drawing tells 
the story. I had checked the 
antenna when it was meant to 
be shorted and found half an 
ohm, which was correct. 
Reassembling the feed¬ 
through correctly brought 
everything back to normal. So 
what should have been an 
hour's work took two days! 

No, I haven't told the pilots the full 
story — yet. Perhaps one day I will. 

Well, DJ., I don’t think you need tell 
those pilots anything. From my ex¬ 
perience of aviators, about any matters 
other than flying the less they know the 
happier they be. 

Thanks for your stories, and the ex¬ 
planation about the direction finder. The 
large DF loop antenna that used to feature 
on top of so many early aircraft has dis¬ 
appeared, and I often wondered what had 
replaced it Now I know. Thanks again. 

Well, that winds up The Serviceman 
for this month. I think you’ll agree that 
the stories presented here have related in¬ 
teresting service problems, while at the 
same time offering informative back¬ 
ground material on lesser known items 
from the electronic menagerie. 

I’ll be back with more mun¬ 
dane and familiar subjects next month. 
See you then? ♦ 



PNG contributor D.J., sent In this diagram to Illustrate his 
story about an elusive problem with an aircraft transceiver 
antenna which wouldn't load correctly. 
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You'll 



It’s not just the money you save or the fun you have when assembling your own 
kit, it’s that satisfying feeling of achievement that really makes it worthwhile! 



DSO 
Adaptor 


999E 


This new, improved digital sampling scope 
adaptor for your PC allows you to display, store 
and print sampled wave forms. Improved 
features include: Calibrated vertical amplifier, 
calibrated sampling timebase, a more flexible 
triggering circuit offering more triggering 
sources and the ability to control the sampling 
read/write mode via your PC software making 
your work much more convenient and faster. 
Comes with PCB, components, case, pre¬ 
punched silk-screened front panel and 
software. 

Cat K-7346 


May/June/July ’94 


$199 


Wide Band 
Noise Source Q 

A great accessory for the popular 
VHF/UHF Spectrum Analyser - now you’ll 
also be able to look at the frequency 
characteristics of filters, traps, attenuators 
and more without paying a fortune. Using 
just a few components on a small PCB, 
it produces noise over a wide frequency 
range from a few tens of megahertz up to 
about 1 GHz. It runs on 12V DC at 
approximately 60mA. Supplied with 
double-sided PCB, metal case and all 
components. 

Cat K-7622 


Steam ^ 

Train Whislle 9 

Add more realism to your model train set! 
This kit produces all the noises of the 
traditional steam-generated whistle blown 
by steam trains. All you have to do for a 
journey into the past is attach a 
loudspeaker to your kit. Mounted on a 
PCB board, it includes 2 switches for 
different levels of sound and is powered 
by a 12V DC supply. Comes with PCB 
and components only. 

Cat K-3024 


-(£)■ July 


94 


$3495 


July ’94 


$1695 
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80 metre AM/CW 
Transmitter Q 

Learn more about radio as you build 
your own AM/CW transmitter. It’s 
relatively simple and economical to put 
together and you’re sure to get a lot 
more out of it than from one bought 
pre-made. Running on just one 6V 
battery, this low-power transmitter puts 
out approximately lOOmW PEP on the 
80 metre band. It can transmit in both 
Carrier-Wave (CW) for morse code and 
Amplitude Modulation (AM) formats for 
audio. Comes complete with all 
components, hardware, PCB, case and 
front panel label. 

Cat K-6004 


$3495 


Dual LED Dice Q 

You’ll never lose these dice! They 
have a similar face to regular dice 
but they’re a far more novel idea 
and you don’t even have to bother 
throwing them. Simply press the 
button and the electronic dice will 
“roll” without actually moving. They 
use just four CMOS ICs, 14 LEDs 
and a few other components, run 
from a 9V battery (not included) 
and will automatically switch off 
after 30 seconds of use. The kit is 
in shortform and includes all 
components, 1C sockets, PCB and 
battery snap. 

Cat K-3535 


June ’94 


$1995 


June ’94 



Fast NiCad Charger 9 

Charge up your NiCads in as little as 50 minutes! 
Using just a single Philips 1C, this kit will charge 
either two or four “AA”, “C” or “D” cells in a very short 
time - '50 minutes for AA cells (600mAH) and 100 
minutes for C and D cells (1.2AH). You can even 
power it from your car battery or a 12VDC power 
source. It provides built-in switching controllers so 
you can create much more efficient chargers than the 
standard linear methods, plus it uses both current 
and voltage sensing to ensure correct charging and 
an RC clock/timer to prevent overcharging. Includes 
PCB, case, front panel label and all components. 

Ca, K-3125 $ AQ95 

May ’94 









































The Most 
Approach 


Practical 

To Home Security 



Home Defender 
Wireless Alarm 
System 

With no messy wires, this is the ideal home alarm 
system. It’s portable, reusable and offers easy do- 
it-yourself installation with the inclusion of 
comprehensive instructions. Advanced features 
include two remote controls for ease-of-use and 
user-selectable security codes so you can program 
in a number that’s easy for you to remember. The 
system consists of a control unit with 110dB in-built 
siren, door monitor, window monitor (with reed 
switch and 2 glass break sensors), passive 
infrared detector, plus an external strobe/siren 
(110dB) unit. It comes complete 
with 2 years warranty. 

Cat L-5700 


$399 


OPTIONAL 
ADD-ON 
ACCESSORIES: 

Home Defender 
Door monitor 
Cat L-5701 
Home Defender 
PIR Detector 
Cat L-5702 
Home Defender 
Glass Breakage 
Sensor 
Cat L-5703 
Home Defender 

Window Monitor4, _ _ ^ _ 

Cat L-5704 $ 54.95 


$ 89.95 

$ 54.95 

$ 18.95 


Check Out Our Range Of 



50A Bridge 
Rectifier 

High quality rectifier made in Spain. 
Powers a huge 50Amps. 600V. 

Cat Z-3350 ■ 

$1595 


Cable Piercing 
Adaptor 

Simply attaches to the end of your test 
probe and pierces through cable 
insulation. Pack of 2 (red & black). 

Cat Q-1923 $ ^95 


Save Money 
And Batteries! 

Battery 
Tester 

Save money and 
batteries with this 
compact and 
easy-to-use 
13-range battery 
tester. In an 
instant you’ll 
know whether a 
battery is fresh or 
flat. It’s self 
powered so it 
never needs 
batteries and it 

comes complete with an impact-resistant 
case. 

Cat Q-1002 



With Large Display! 

3.5 Digit Multimeter 

A superb 3.5 digit multimeter with large 25mm display 
and a 20 amp AC/DC current range. It also has auto 
power off, bargraph display, capacitance meter, 
transistor tester, diode and continuity tester. The 
multimeter has side slots to fit test leads for one- 
handed operation and comes complete with tilt ^and 
and carry case. 

Ranges: 

DC V: 

AC V: 

AC/DC current 
Resistance: 


tfCt BOTH 


200mV, 2. 20. 200, 1000 volts. 

200mV, 2, 20, 200, 750 volts. 

200uA, 2mA, 20mA, 200mA, 20A. ^ 

200 Ohm, 2K, 20K, 200K, 2M, 20M. f 



'^ 03 $ 139 95 



$1695 


Easy To Use! 

Component 
Test Probe 

Ideal for testing Surface- 
Mounted Devices or 
general components 
such as resistors, diodes 
and capacitors, this 
probe lets you apply both 
contacts with one hand, 
leaving the other free. 

Can be used with most 
digital multimeters and other test equipment with “banana” 
type socket inputs. 

Cat Q-1932 



$1295 


































See Us For The Best Value In Town! 
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Affordable 
Quality 
»rir 


Butane 
Soldering 
Soldering Tool 
Irons 


Nimrod 

Gas 

Refill 



Our house brand of 
easy-to-use and 
extremely efficient 
soldering irons. With 
240V operation, 370°C 
operating temperature, 
long-life replaceable tips 
and lightweight handles. 

25 watt 

Cat T-2300 

$1995 

40 Watt 

Cat T-2305 


Four fantastic 
tools in one! 

This pocket-sized 
butane-powered 
soldering iron has 
fully-adjustable 
temperature control 
(400-1300 °C). Plus, 
when you purchase 
the optional tips 
available, you can 
turn it into a handy 
blowtorch, hot knife 
& hot air gun. 

Cat T-1385 



Recharge your 
Butane Soldering 
irons quickly and 
easily with a 150g 
gas refill. Also 
suitable for many 
other butane- 
powered devices. 
N-1085 


■ch 


De-Soldering 
Tool 



Fits In Your Pocket! 

13PceHobby 
Tool Kit 



A high capacity de-soldering 
tool, ideal for reworking jobs 
and the removal of solder 
from electronic circuit 
components. Designed for 
easy one-hand use, its tip 
and barrel are fully 
removable for easy cleaning. 
Cat T-2561 


each 


Comes in an ingenious hard 
plastic case that folds-up 
small enough to fit in your 
pocket or bag. Includes 3 
assorted mini files, 
retractable knife, stainless 
steel tweezers, mini flat 
nose pliers and cutting 
nippers and 6 precision 
screwdrivers. 

Cat T-4600 


NIMROD* *4 NIMROD* 


MOSFETS 

2SK1058 160V N-CH 
Switch/Amp AH M 

Cat Z-1822 *1995 

2SJ162 160V P-CH 
Switch/Amp 



CatZ-1824 
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Brouse Through 
Our Brand New Books! 



Windows For 
Dummies Quick 
Reference 

A very handy and 
easy-to-look-up 
reference to keep by 
your side when 
working with Windows. 

It provides you with the 
answers to any tricky 
problems you might 
come across. 

Cat B-6509 


From The Publishers Of Silicon Chip 

14 Model Railway 
Projects 

If you’re into model 
railways, you’ll love 1 
this magazine. It 
includes a selection , 
of projects to build 
including a track 
tester, sound 
recorder, points 
controller, 
locomotive flasher, 

steam sound simulator, and two diesel 

sound simulators. - 

Cat B-3645 ir r) CVOh 

QBASIC by Example 

- Spetial 

Edition 

Learn how to write 
QBasic programs 
the simple way! Its 
clear, easy-to- 
understand format 
with step-by-step 
instructions makes 
it a very easy way 

to learn. Includes__ 

review questions 
and glossary. 

lijza * 4495 

CorelDRAW! for Windows 

An expanded, hands-on detailed publication covering each of the 
programs in CorelDRAW! 4.0 including: CorelDRAW!, 
CorelCHART!, CorelPAINT!, CorelSHOW!, CorelMOVE!, 
CorelTRACE! and CorelMOSAIC! 

Cat B-6354 



intioducprii 

electronics, 



RADIO FREQUENCY 

INTERFERENCE: 

How to Find It and Fix It 




QBasic 

By Example 


Visual Basics 
for Dummies 

In the easiest and 
most entertaining way, 
this book teaches you 
the fundamentals of 
writing basic code, the 
primary difference 
between Visual Basic 
and other languages, 
how to design a user 
interface and write 
your own programs 
and more! 

Cat B-6624 




RFI How To 
Find It And 
Fix It 

Whether it be 
amateur radio, CB 
radio or power line 
Radio Frequency 
Interference (RFI) 
problems, this easy- 
to-follow manual will 
aid you in locating the 
problem and fixing it, 
allowing you to listen 
in peace. 

Cat B-2309 






Introductory 

Eloctronics 

An introductory text 
designed for students 
and enthusiasts. It starts 
with basic theories and, 
using well defined 
chapters and exercises, 
takes you through to the 
construction of electronic 
circuits. 

Cat B-3635 

$1895 


Towers 
International 
Transistor 
Selector 

The most user-friendly 
shortform transistor 
characteristic/substitution 
book on the market. This 
edition offers over 2,000 
new entries and a new 
surface-mount cross index. 

There are also over 29,000 
American, British, European and Japanese 
transistors, with electrical and mechanical 
specifications, plus available substitutes. 
Cat B-4600 
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PHONE, FAX & MAILORDER SERVICE 
Outside Sydney (FREE Call) 008 22 6610 
Sydney and Enquiries - (02) 888 2105 

Fax: (02) 805 1986 or write to Dick Smith Electronics, 

Mail Orders, Reply Paid 160 PO Box 321 
NORTH RYDE NSW 2113 

All major Credit Cards accepted. Overnight Courier Available. 
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Circuit & Design Ideas 

Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits 
have not been built and tested by us. We therefore cannot accept responsibility, enter into correspondence or provide further information. 
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RPM meter 

This circuit was designed to measure the RPM of a motor 
shaft, but could be used in any similar application. The photo-in- 
temipter detects 10 pulses per revolution, from a disc with 10 
slots fitted to the shaft 

The output of the opto-transistor supplies pulses to the count 
input (pin 12) of IC3, via Schmitt input inverter IC2b. IC3 is a 
four-digit counter/driver IC and drives four common cathode 
displays, multiplexed via transistors Q1 to Q4. The timing circuit 


formed by ICla, Cl, R9, RV1 and IClb provides a reset pulse to 
pin 13 of IC3 and a shorter enabling pulse to pin 5. 

The timing of these pulses is determined by the setting of RV1, 
and the display is updated every 0.2 to 0.9 seconds, giving 
a versatile display. Calibration is done with RV1. To do this, run 
the shaft at a known RPM value and adjust the display to the 
same value. 

Steven Tsilomanis, 

Reservoir, Vic. $50 


Keyless lock 

Most designs for electronic combina¬ 
tion locks are complex and expensive. 
This simple circuit uses one IC, type 
LS7225, which is designed for this ap¬ 


plication. The circuit can be run from a 
12V gel cell, which also powers the door 
solenoid, making the system fail-safe if 
power goes off. When input 1 goes high, 
the circuit will accept the sequence of in¬ 
puts 2, 3 and 4, causing the momentary 


unlock pin 9 to go high. When the 3.3uF 
capacitor (C2) discharges and input 1 
goes low, the other inputs are disabled. I 
found the four second delay given by C2 
adequate, but a larger value capacitor will 
increase the delay. The solenoid is there¬ 
fore energised for four seconds. If you 
input a wrong number, you have to start 
again, so the lock is quite foolproof. 

The commercial door solenoid used in 
the prototype requires 220mA (at 12V), 
so the Darlington driver ensures the IC is 
not overloaded. The solenoid doesn’t ac¬ 
tually open the door, rather it releases a 
bolt so you can push the door open. 

A data sheet about the IC is available 
from RS components (no. 4305). They 
stock the 1C as part number 304-554 and 
they also have a suitable non-matrix 
keypad (no. 333-704) and door solenoid 
(626-573). There’s also a data sheet on 
the solenoid, no. 13466. Farnell sell 
similar parts and also a kit that includes a 
relay rated at 240V10A. 

D. Jackson, 

Mt Hagen, Papua New Guinea. $40 



10 Key Keypad 
(non -motrix) 
or 

10 n/o pushbuttons 
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Closed loop alarm 

I was asked to design a ‘loop of wire’ 
alarm for a friend who exhibits 
firearms. He wanted the firearms to be 
protected by the alarm, yet able to be 
handled easily. 

The alarm therefore needed to be 
portable (battery powered), have a key 
switch for arm/disarm, and have adjus¬ 
table volume. The loop of wire was to 
have plug-socket connectors every metre 
or so for easy removal of any weapon. 

The circuit has three main blocks: a 
retriggerable monostable, a multivibrator 
and a siren driver. The two NAND gates 
ICla and b form the retriggerable monos¬ 
table, with a period of around eight 
seconds as determined by the values of 
R2 and C2. 


In the armed state, pins 1 and 2 of IC1 
are held high, pin 3 is low and C2 is dis¬ 
charged through R2. 

When the normally-closed loop is 
broken, R1 pulls the inputs of ICla low, 
and its output goes high. C2 charges 
quickly through Dl, taking the output of 
IClb low — which switches on Ql, 
providing power to IC2. 

IClc and ICld form a multivibrator 
that oscillates at around 2Hz when Ql 
is switched on. The output of the mul¬ 
tivibrator is connected to the control 
voltage input (pin 5) of IC2, causing the 
siren tone developed by IC2 to 
warble. A LED is also connected 
to the multivibrator output to provide a 
visual indication. 

The output of IC2 is connected to the 
base of Q2, a BD139 power transistor 


which drives the speaker. VR1 acts as a 
volume control by controlling the value 
of the base current to Q2. 

The alarm sounds for as long as the nor¬ 
mally-closed loop is open. If the loop is 
closed again, pin 3 of IC1 goes low and 
C2 discharges through R2. When the 
capacitor voltage falls below the 
threshold voltage at the input of IClb, pin 
4 of IC1 goes high, switching off Ql and 
stopping the alarm. This way there is a 
minimum sounding period even if the 
loop is broken for a very short time. 

Because the circuit current is around 
170uA until the alarm is activated, the 
battery life is almost its shelf life. A 
keyswitch is used to arm and disarm 
the alarm. 

Grant Bourne, 

Hamilton, NZ. $50 


Vcc 



Sensor-light 
operated door bell 

This circuit produces a momentary con¬ 
tact closure when 240V AC is applied. 
It is connected across the doorbell 
pushbutton, and powered from a sen¬ 
sor-controlled light 

It therefore gives an audible warning 
when someone approaches at night, 
operating the sensor-controlled light 
Obviously the light should be immune to 
false triggering, to avoid this circuit 
being a nuisance rather than a useful 
warning device. 

Incoming 240V AC derived from the 
light passes through Cl and is rectified by 
the bridge D1-D4, giving a 35mA DC 
current source. Relay A operates, contact 
A1 removes the short-circuit across relay 
B, which operates in series with A. Con¬ 
tact B1 now short-circuits relay A, there¬ 
by releasing it 

Contact B1 also removes the short-cir¬ 


cuit from relay B, which remains operated 
as long as power is applied. Contact A2 is 
connected across the bell pushbutton. 

The capacitors across the relay coils 
slow down their operation and release, 
and diodes D5 and D6 force the 
capacitors to discharge through the relay 
coils instead of the contacts. 

The nominal coil voltage and resistance 
of the relays is not important and they 


don’t have to be the same, providing the 
relays operate reliably with a coil current 
of 35mA. In fact, the prototype used two 
relays for A, with their coils in series, as 
each relay had only one contact 

Capacitor Cl should be 240V AC rated. 
Resistor R1 limits the surge current and 
the circuit is protected by a 100mA fuse. 

Graham Leadbeater, 


Ringwood, Vic. $45 



If you've developed an interesting circuit or design idea, why not send us the details? As you can see, 
we pay for those we publish — not a fortune, but surely enough to pay for the effort of drawing out your 
circuit, jotting down some notes and sending the lot, together with your name and address to Jim 
Rowe, Electronics Australia, P.O. Box 199, Alexandria 2017. 
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Construction project: 


The IMP -1 


Turn your IBM-compatible PC into a sophisticated audio test instrument, with this Impulse response 
Measurement and Processing (IMP) system. Costing a fraction of the price of equivalent commer¬ 
cial systems, the described interface module and its matching software will allow you to perform, 
store and print out acoustic measurements of loudspeaker systems, without the effects of room 
reflections — plus much more... 

by ROB EVANS 


Readers with more than a passing inter¬ 
est in the design and use of loudspeaker 
systems will no doubt appreciate the need 
for some kind of test setup that can 
measure the acoustic response of an audio 
system. While your ears can certainly tell 
you that something might be wrong with 
the sound, it’s often very difficult to deter¬ 
mine the source of the problem unless 
some form of repeatable and objective 
test is introduced. 

Perhaps the simplest method for testing 
the frequency response of a loudspeaker 
is to feed the driving amplifier with the 
output of a sine-wave generator, which is 
then swept through the audio frequency 
range while the speaker’s output is 
monitored with a sound level meter (or 
the combination of a microphone and tape 
deck). While this method can provide 
some useful results, the continuous nature 
of the test signal means that acoustic 
reflections within a room (mostly from 
walls, the ceiling, and so on) will add and 
subtract from the meter readings, leading 
to an extremely ‘lumpy’ response curve. 

As it happens, this response curve is in 
fact quite accurate for the perceived 
sound in that particular part of the room 
while using a sustained signal — since 
the readings represent the sound from the 
speaker plus the energy contributed by the 
room reflections. But of course what we 
are really after is the response curve for 
the speaker itself, so this simple method 
doesn’t really deliver the goods. 

If the above scenario makes you 
wonder why the sound in a room still 
seems quite clear to your ears, despite the 
supposedly ragged frequency response at 
that point, you really need to consider 
both the nature of music signals and the 
way that our brain interprets the informa¬ 
tion received by our ears. 

For a start, most music is composed of 
essentially transient signals rather than 
the continuous pure tones used in the 
above test setup. This means that the 


original signal from the speaker will have 
stopped sounding by the time its reflec¬ 
tion has returned from the room bound¬ 
ary, and therefore this cannot add or 
subtract from the original — hence, there 
are far less troublesome standing waves in 
music signals. 

The other point of interest is the way 
that our brain tends to concentrate on 
transient sounds from the front, while 
paying less attention to those that arrive 
from other directions, and at a later time 
— in effect, we seem to mentally discard 
the reflections. 

To observe the inverse of this effect, try 
recording the sound in the room with a 
microphone and tape deck while you’re 
listening to music. If you then play this 
back (ideally, via headphones), you will 
find that the sound is rather confused 
and indistinct, and you can clearly hear 
how the room is contributing to the 
overall sound. 

The main difference between the ‘live* 


sound and the recording is that the latter 
was taken from a single point (the mic 
position), and your brain has far less in¬ 
formation to work with. 

One way to eliminate these 
troublesome reflections from the speaker 
testing environment is to get rid of the 
room itself, and perform the tone sweeps 
in an acoustically ‘dead* anechoic 
chamber. As few of us have access to 
such a room, and even fewer the funds to 
build one, we can always make use of 
nature’s own anechoic chamber: the ubiq¬ 
uitous backyard. 

The established technique for simple 
outdoor measurements is to lay the 
speaker flat on its back (hopefully, you’ve 
mowed the lawn), and perform the 
abovementioned frequency sweep tests 
with the sound meter (or microphone) 
suspended above. While this technique 
can work quite well, it’s often rather in¬ 
convenient and as you would expect, 
the readings are easily corrupted by 



COMPUTER 


The IMP setup. The IMP module sends a known test pulse to the speaker via an 
amplifier, then *records f the result pick up by a high quality microphone — all 
under control of the PC. 
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ambient noise — and there’s plenty of 
that outdoors... 

This of course brings us to the more 
expensive and elaborate range of solu¬ 
tions to the speaker testing problem: dedi¬ 
cated instruments. These can be 
chart-style recorders, computer-driven 
cards or modules, or self-contained digital 
recorders/processors. 

All of the above instruments vary wide¬ 
ly in price (hundreds to thousands of dol¬ 
lars), and use different methods to reduce 
or eliminate the effects of reflections and 
standing waves. For example, the simpler 
chart recorders use a frequency modu¬ 
lated test tone (warble) to inhibit the 
build-up of standing waves, while the 
micro-controlled instruments tend to use 
far more elaborate gating and post¬ 
processing techniques. 

An impressive example of the com¬ 
puter-based solution is LMS 
(Loudspeaker Measurement System) 
from Audio Technology Incorporated, 
which was reviewed in the June 1992 
issue of Electronics Australia. Supplied as 
a plug-in card for your PC, this system 
uses bursts of sinewaves as the test signal, 
and gates the returned microphone signal 
in a synchronous manner — the tone 
bursts avoid standing waves, while the 
mic gating shuts out transient reflections. 

Thanks to the PC-based platform, test 
instruments such as LMS have the ability 
to store and recall test data, produce high- 
quality hardcopy via a laser printer, per¬ 
form automated test and setup routines, 
display the results of more than one test 
run at a time, and perform a whole range 


of valuable post-processing tasks. If you 
can afford it, the computer/micro-based 
solution is the way to go... 

Another PC-driven audio test setup of 
particular interest is DRA Laboratories’ 
MLSSA (pronounced ‘Melissa’) — an 
acronym for Maximum Length System 
Analyser. Unlike LMS, this system uses a 
single burst of special pseudo-random 
noise as a test signal, and using the usual 
test microphone, simply records the ver¬ 
sion produced by the speaker. Then by 
using the computer’s processing power, 
MLSSA can convert this time-domain 
data into a wide variety of formats includ¬ 
ing a conventional frequency response 
plot (that is, in the frequency domain). 

Since the basic data is in the form of 
amplitude versus time however, MLSSA 
can choose to process just the initial por¬ 
tion of the signal where the energy from 
room boundary reflections has not yet 
arrived at the microphone. In other 
words, by picking the correct section of 
the returned pulse data, you can produce 
an ‘anechoic’ response curve for the 
speaker under test 

This, coupled with the fact that this 
single pulse type of testing bears almost 
instant results (no more slow audio fre¬ 
quency sweeps), makes MLSSA a very 
effective speaker testing system. Includ¬ 
ing very sophisticated software, it’s clear¬ 
ly aimed at professional applications and 
as you might expect, carries a correspond¬ 
ing ‘professional’ price tag... 

The good news is that thanks to the new 
build-it-yourself IMP system, the con¬ 
venience and power of these computer- 


based instruments now available at a 
price within the reach of hobbyists and 
home ‘tinkerers’. And of course, this also 
makes it a bargain for professionals in the 
loudspeaker design field. 

The birth of IMP 

First, some background on the project 
Both the IMP hardware and software 
was developed by talented US-based 
engineer Bill Waslo of Liberty Instru¬ 
ments in Middletown, Ohio. The com¬ 
pleted system was then published as a 
project in the specialist Speaker Builder 
magazine (again in the US) in several is¬ 
sues through 1993, with kit parts made 
available though both Liberty Instruments 
and Old Colony Sound Laboratory — the 
latter being a subsidiary of Audio 
Amateur Publications, the publisher of 
Speaker Builder. 

We first became aware of the IMP 
system through the irrepressible Peter 
Stein of ME Technologies, who is the 
Australian agent for Old Colony Sound 
and as it happens, also handles the 
LMS system mentioned above. Peter 
sent us copies of the original Speaker 
Builder articles, to see if we were inter¬ 
ested in producing our own version of the 
IMP system, for publication in 
Electronics Australia. 

Needless to say, when we saw how 
powerful and flexible the IMP system 
was, we jumped at the chance. To cut a 
long story short, Peter then completed 
negotiations with those involved with the 
IMP system in the US, and we were 
granted permission to reproduce the IMP 
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The IMP -1 

system in Australia. The end result is that 
we have designed a new PCB, made 
minor improvements to the circuit, and 
generated artwork for a low cost instru¬ 
ment case to house the IMP board. And of 
course, we’ve fully tested the system in 
our lab, and produced our own series of 
articles for EA. 

We’re also happy to report that ME 
Technologies has secured the rights to 
supply key IMP items such as the all-im¬ 
portant software and the matching 
high quality test microphone — but 
more of this later. 

IMP principles 

In simple terms, IMP’S process is based 
on the fact that if a system (loudspeaker, 
amplifier, or whatever) can accurately 
reproduce a narrow pulse (with ‘instant 
rise and fall times), then it has a linear 
frequency response and exhibits no phase 
delays. On the other hand, the way in 
which a system corrupts this pulse will 
indicate how its frequency response and 
phase margin differs from the ideal. 

The real trick however, is in converting 
the information contained in the 
reproduced pulse, which is in the time 
domain (amplitude versus time), into data 
in the frequency domain, so we can 
produce a frequency response plot 

Since a mathematical analysis is 
beyond the scope of this article, it s 
probably sufficient to say that this conver- 

•_u Uxr o T7ruiripr Trans¬ 


form. In the case of the IMP system this 
operation takes place in the ho st PC as a 
Fast Fourier Transform (FFT), since this 
variation of the Fourier Transform is quite 
suitable for computer calculations. 

To perform a test, the IMP module itself 
generates the narrow pulse, which is then 
applied to (say) a loudspeaker via an as- 
sociated amplifier. Using a test 
microphone, the module then records the 
resulting signal from the speaker in a digi¬ 
tal form, and passes this to the PC where 
it’s converted to a response plot — the 
arrangement is shown in Fig.l. 

As well as the microphone and test 
pulse lines, note that Fig.l also shows a 
connection labeled ‘probe 1 (cal)’. This 
samples the speaker’s drive signal (in ef¬ 
fect, the actual test pulse), so that the IMP 
system can allow for the fact that even 
this signal will never be an ‘ideal’ pulse. 
The waveshape shown in the diagram, for 
example, implies that the amp is rolling 
off the lower audio frequencies—a likely 
scenario. You may also notice from die 
shots of the prototype that the module in¬ 
cludes a second probe input, in this case 
labeled ‘probe 2 (z)’. This allows the 
IMP system to directly measure a 
system’s electrical response, as opposed 
to an acoustic response via a 
microphone and the ‘mic’ input Thanks 
to this second probe input the IMP system 
can be configured to quickly measure the 
response of crossover networks, 
equalisers, active filter stages, preamps, 
and just about any other audio circuit that 
operates at a ‘line-level’. 
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Fig 2 • A speaker's Impulse response recorded by IMP, with the reflections 
produced by the room boundaries marked. The ‘anecholc part of the signal has 
been expanded into the upper trace. 

60 ELECTRONICS Australia, July 1994 


Fig.2 shows a screen image captured 
from the IMP software, and includes ad¬ 
ditional labelling to highlight points of in¬ 
terest Here, the lower section shows the 
first 8ms or so of a typical signal returned 
from a loudspeaker when driven by IMP’S 
test pulse. Despite the fact that the 
waveshape bears little resemblance to the 
original clean square test signal, IMP can 
extract a wealth of information about both 
the speaker and its surrounding environ¬ 
ment from this single trace. 

As you can see, the two markers show 
the ‘anechoic’ section of the waveform, 
and the room’s major reflections appear 
to the right of this area — that is, later in 
time. The time delay between the left- 
hand end of the trace and the start of the 
returned pulse represents the distance be¬ 
tween the mic and the speaker, and the 
minor amplitude variations in the trace 
show the effects of ambient norse and 
smaller, more diffuse reflections. Note 
that the 2ms or so long anechoic portion 
of the lower trace has been expanded into 
the upper trace, ready for further process¬ 
ing by IMP. __ 

The software then performs a FFT on 
this isolated section of data, and generates 
both a frequency response curve and its 
matching phase information, as shown in 
the lower and upper traces of Fig.3, 
respectively. Note that this particular 
speaker suffers from a deep hole in its 
frequency response between 4kHz and 
7kHz, due to driver interaction around the 
crossover region. 

IMP can also perform multiple, time- 
shifted FFT conversions on the original 
time-domain data, which generates the 
rather spectacular looking ‘waterfall’ 
plots as shown in Fig.4. These are also 
known under the rather more lofty title of 
‘cumulative spectral decay’ plots. 

In this mode, IMP first completes a nor¬ 
mal FFT on the recorded trace, then per¬ 
forms another at a slightly later starting 
point (later time), and repeats this process 
while introducing an ever-increasing time 
delay. In short, it shows how the speaker s 
frequency response changes with time. 

The actual waterfall display is built up 
in a three dimensional fashion by drawing 
each frequency response plot in a slightly 
shifted position on the screen, thereby 
giving the illusion of depth. In the ex¬ 
ample shown, the plot shows the delay 
characteristics of a tweeter with a metal¬ 
lised diaphragm, which has a very strong 
resonance in the 9kHz region — you can 
see this frequency ‘hanging on’ as time 
progresses. The ideal waterfall plot would 
show that a speaker exhibits a flat fre¬ 
quency response at time zero, and then 
delivers little or no energy at subsequent 
(delayed) response plots. 





















IMP’s ability to perform direct electri¬ 
cal testing also means that by using 
both probe inputs, a reference resistor, 
and an appropriate software routine, the 
system can quickly plot the impedance 
curve of a loudspeaker. In this case, the 
probes are connected on either of the 
resistor, which has been inserted in series 
with the speaker drive signal, and the pro¬ 
gram computes (through FFT) the im¬ 
pedance by noting how the voltage drop 
varies with frequency. For example, if 
half of the source voltage is reaching the 
speaker, its resistance at that time (ul¬ 
timately, for that frequency) must equal 
that of the test resistor. 

By using this same technique and an 
additional software feature, IMP can also 
calculate a driver’s electrical and 
mechanical parameters from two im¬ 
pedance plots — one for the driver in 
free-air, and the other for the driver when 
an additional mass (say modelling clay) is 
attached to the cone. Popularly known as 
Thiele/Small parameters, this valuable 
data is mainly used to predict how the 
driver will behave in a given enclosure, 
through the use of manual or computer- 
based modelling techniques — and 
there’s no shortage of low cost software 
available for this job. 

The software 

IMP’S software is really quite sophisti¬ 
cated, and in many ways rivals that of far 
more expensive commercial speaker test¬ 
ing systems. Designed to run on IBM- 
compatible PCs with a very modest 
minimum configuration, it runs in the 
normal DOS environment (that is, not 
under Windows) and is currendy supplied 
on just one floppy disk in an uncom¬ 
pressed form. 

You can even run the program 
directly from the floppy, which makes 
IMP quite suitable for older PCs that 
don’t have a hard disk. 

More specifically though, the PC’s 
minimum requirements are 640K of 
memory, DOS 3.1 or higher, a parallel 
port, and a ‘high resolution’ display (all 
popular types except CGA). The software 
itself makes extensive use of colour (al¬ 
though mono screens are fine), and can be 
controlled by a mouse or keyboard. 

We found that the IMP program worked 
quite well on our old monochrome XT- 
type machine in the EA lab, where its very 
modest performance slightly slowed the 
data retrieval rate through the parallel 
port, and made FFT and curve drawing 
operations sluggish. While it’s certainly 
practical to use such a machine, you need 
to be patient when waiting for the results 
of more complex operations such as 
waterfall plots. Conversely, the program 


fairly rockets along on a ’368 or ’486- 
based machine. 

The major features of the software are 
as follows: 

• Averaging of multiple sample runs to 
reduce the effect of ambient noise. 

• Displays up to five different response 
plots on one screen, for comparison 
purposes. 

• Adjustable scales (frequency, ampli¬ 
tude, impedance, etc.,) and smoothing 
(one to one-twelfth octave) on all cur¬ 
ves, plus variable signal ‘ gain ’ 

• Prints curves and traces to both laser 
and dot matrix printers. 

• Has a context-sensitive on-line help 
system. 

• Saves data files to disk in a variety of 
forms — impulse trace, frequency 
response, impedance plot, and so on. 

• Common testing routines (acoustic, 
electric, impedance, etc.,) are available 
as single key macros — IMP’s 
‘AutoMeasure’ menu. 

• User defined macros and program pre¬ 
ferences, which can be saved to disk. 

• Has the ability to cut, paste and meige 
different response plots into one, for 
joining low frequency (near-field) and 
high frequency curves. 

• Any task can be cycled on a continuous 
basis — for ‘real-time’ testing. 

• Maths co-processor version also avail¬ 
able, for faster operation on suitably 
equipped machines. 

• Distance measurement, speaker para¬ 
meter calculation and phase computa¬ 
tion software routines. 


• Movable cursor marks for ‘spot’ meas¬ 
urements on curve data, and for defin¬ 
ing sections for FFT operations. 

• Ability to automatically apply a 
microphone calibration file, to compen¬ 
sate for measured mic inadequacies. 

As you can see the IMP system is pack¬ 
ed with features, and should be able to 
perform just about any audio-related 
measurement you’re likely to need. It has 
an extremely wide range of applications 
in both the amateur and professional 
fields, from speaker positioning and level 
balancing in your home through to fully 
blown commercial loudspeaker design — 
it’s only limited by your imagination. 

One very significant asset of the IMP 
system that we haven’t yet mentioned is 
its potential as a fully portable acoustic 
test setup, when coupled to a laptop com¬ 
puter. This is not really possible on most 
other computer-based systems, since their 
hardware tends to be contained on a cir¬ 
cuit board (or ‘card’) that is designed to 
fit into a PC’s internal expansion slot. 
Since this card is usually of the large full- 
length type, it just won’t fit into the 
majority of laptops (even if it has an ex¬ 
pansion slot), leaving your test setup 
desk-bound in a conventional PC... 

With IMP on the other hand, its free¬ 
standing hardware communicates with 
the computer via the standard parallel 
port, and all that’s really needed is a 
machine equipped with both a suitable 
port and a high resolution display (not 
CGA). This in turn means that just about 


any current laptop, notebook and even 



Fig.3: The result when a Fast Fourier Transform (FFT) Is applied to the signal 
shown in Fig.2. The original time-domain data has been converted into a 
matching frequency and phase response plot. 
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The IMP-1 

sub-notebook will do the job, plus any of 
the older laptops equipped with 
EGA/VGA displays. 

Also note that the machine does not 
necessarily need a hard disk, and the IMP 
module itself could be powered by a 
standard 9V battery, as its current con¬ 
sumption is quite low. 

An added bonus of IMP’S inde¬ 
pendent hardware scheme is that the 
entire testing system can be easily and 
quickly transferred to another computer, 
since there’s no need to remove and re-fit 
a hardware card, or for that matter, 
perform a protracted software installa¬ 
tion on the current machine. It’s simply a 
matter of connecting the module to the 
printer port and popping the software disk 
into a floppy drive — IMP is inherendy a 
portable system. 

Your own IMP 

By now, you’re probably champing at 
the bit to get hold of an IMP system 
for an application that’s already sprung 
to mind. As mentioned above, ME Tech¬ 
nologies can supply the essential items 
such as the IMP software in its most cur¬ 
rent version (it’s being improved on a 
regular basis), and the matching high 
quality test microphone. 

The mic is based on a very small 
electret capsule manufactured to tight 
specifications by Panasonic. This is 
normally installed at the end of a long 
brass or aluminium tube, and is 
reported to have a flat response within 
+/-2dB at frequencies up to 20kHz. By 
the time you read this, ME should be able 
to supply the complete mic with or 
without an associated IMP calibration 
file, or just the capsule itself. And by the 
way, as a test mic it’s quite suitable for 
other applications. 

There are several choices for securing 
the hardware part of the system, the IMP 
module. The most time consuming 
method is to build the module from 
scratch, as was the case with our 
prototype unit, by constructing your own 
PCB and chasing up any uncommon 
parts. However, note that the board is a 
double-sided type, and the circuit’s A/D 
converter chip is not a normal off-the- 
shelf component 

The second and more practical scheme 
is to purchase the double-sided PCB and 
the A/D converter chip from ME Tech¬ 
nologies, who plan to offer a basic ‘essen¬ 
tial parts’ kit which will include all of 
IMP’S special items. In this way, you can 
use components from your own stocks, 
including a suitable instrument case that 
may be at hand. However, the path that 


should provide the least frustration is to 
purchase a full kit of parts from ME Tech¬ 
nologies, in the normal manner. By using 
the construction guide presented in these 
articles, you should have little trouble in 
assembling the IMP module and getting 
the system up and running. 

ME also plan to offer fully built, tested 
and guaranteed IMP modules, which 
should suit those who don’t have the time 
or perhaps patience to build their own. In 
any of the above cases though, we would 
recommend that you contact ME Tech¬ 
nologies for more details regarding the 
range of options. 

At the time of writing, the pricing struc¬ 
ture for the IMP software, range of 
hardware kits and its test microphone had 
not been finalised, thanks to varying ex¬ 
change rates and shipping delays. In very 
rough ‘ballpark’ figures though, we can 
say that the IMP software will be avail¬ 
able for around $90, the double-sided 
plated-through PCB for about $30, and 
the microphone assembly for approxi¬ 
mately $50 (its capsule should be priced 
at around $10). 

For more accurate pricing and details, 
check ME Technologies’ advertisement in 
this copy of EA. 

Applications 

While those interested in building an 
IMP system will probably have a par¬ 
ticular use in mind, it’s worth mentioning 
some of the amateur and professional 
applications that would benefit from this 
low cost test setup. As noted earlier, 


its uses are only really limited by your 
imagination... 

• Home hifi: Optimising speaker posi¬ 
tions within the listening room. Set¬ 
ting equalisers and driver level 
controls. Analysing and modifying 
room acoustics. 

• Car sound: Analysing and tuning 
automotive hifi systems. 

• Loudspeaker design: Extracting driver 
parameters, crossover checks, analys¬ 
ing final performance, impedance and 
phase checks, plus much more. 

• Public address (PA) systems: Quick, 
full performance tests with minimum 
irritation to those nearby, plus system 
‘tuning’. Suits announcement sys¬ 
tems, small and large sound reinforce¬ 
ment (band) setups, theatre 
installations, and so on. 

• Home theatre installation: Optimising 
the large number of speakers involved 
to suit the room characteristics, and pre¬ 
setting the system equalisation. 

• Sound recording studio: Monitor 
speaker equalisation, ‘bass trap’ tuning, 
room and sound booth acoustic testing. 

• Speaker manufacture QC: Quality con¬ 
trol testing of loudspeakers (using 
IMP’S macro, cycling and curve com¬ 
parison features). 

• Impressing your friends: The waterfall 
plots in particular look terrific... 

That about covers our overview of 
the new IMP system. In our next instal¬ 
ment, we’ll present the full schematic 
dia gram for the module and discuss the 
circuit’s operation. ❖ 



Flg.4: A ‘cumulative spectral decay’ (waterfall) plot of a tweeter fitted with a 
metallised diaphragm. Note the extended resonance at around 9kHz. 
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Cash in on Asia’s Biggest 
Consumer Electronics Fair 



14th Hong Kong Electronics Fair 
October 12-15,1994 
Hong Kong Convention & Exhibition Centre 


This year’s Hong Kong Electronics Fair will be Asia’s 
most important electronics gathering with the latest 
products from over 650 international exhibitors on display. 

• Audio Visual Products 

• Home Entertainment Systems 

• Electronic Toys & Games 

• Telecommunication Equipment 

• Multimedia Products 

• Computers & Peripherals 

• Electronic Calculators 

• Electronic Parts & Components 

• Electronic Premiums 

• Security Systems 

Organised by the Hong Kong Trade Development Council, 
the leading trade fair organiser in Asia, this international 
electronics event is guaranteed to inspire your imagination 
and put you in contact with the industry’s leaders. 

For registration, please contact HKTDC or simply 
complete and return the coupon to the address below. 


1 

BUYERS 

WELCOME 

1 

Please complete and return this coupon to enable us to send 
you the admission badge for the 14th Hong Kong Electronics 

Fair, Oct 12-15,1994. 

EA 1 


Name 

_ Title 


Company 

i 

i 


Address 

1 





Tel. No. 

Fax/Telex 


Nature of Business 

V 

L 

c' 


Official Hotels: Grand Hyatt (T^hong Kong 
Official Air Express Company: 


Official Carrier: CA ™*Xf!£Sf ,c 



Hong Kong Trade Development Council 

We Create Opportunities 

71 York Street, Sydney, N.S.W. 2000, Australia. Tel: 61-(02)-299-8343 Fax: 61-(02)-290-1889 
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WP SI Ot'K THE EATESI RANGE 
OEPIPCIRONK PRODUCTS 

fcSTABUSHtl) SINCl 1377 



IntexDX2™ 

OverDrive™ 

Processor 

The powerful booster. 

The Ir»telDX2TM 
OverDrive™ Processor for 
Intel486™ SX CPU-based 
systems is a powerful single-chip performance 
booster. It increases the performance of your 16-, 
20-, or 25-MHz Intel486 SX PC by up to 70%. The 
IntelDX2 Overdrive processor accelerates all DOS, 
Windows, OS/2, and UNIX applications - from 
AutoCAD to Wordperfect. The IntelDX2 
OverDrive processor is a cost effective method to 
upgrade your intel486 SX CPU-based system to the 
next generation of CPU technology. 

Comes with lifetime warranty. 


_ 

Printer Port Lptl Card xl 8017. $1 9.00 

Printer Port Selectable Lptl -2 Card xl 8189. $29.00 

Printer Port Selectable Lptl -2-3 Card xl 8190. $39.00 


U20868. 


$495 


HEATSINK 

Clip-on vaned heat sink. Great for 
keeping.cool! 

$ 1-95 

HI0620 



ORP12 


Light Dependent resistor 
GENUINE ARTICLE 
A cadium sulphide photoconductive cell 
sensitive to light. It has a maximum 
sensivity in the green, yellow, orange 
and red parts of the spectrum. 

Fully enscapulated "Lens" to focus light 

Cat No. Z10133 


1-9 

$5.95 


10 + 

$4.50 



A ki 

Include'# 


Novell® DOS™ - the advanced 
Networking DOS that's easy to use. 

Novell DOS 7 is the smart choice for ti 

your PC, leading the way with built- 
in networking, multitasking and 
advanced memory management. All 
this is integrated with the Stacker 
disk compression and excellent MS 
Windows support. Novell DOS 7 is 
the best DOS value from Novell, the 
world leader in networking 
operating system. 

$99 


X30000. 



LIGHT DEPENDENT RESISTOR 
or PHOTO CELL • 450ohm 


Low resistance in full daylight 450 
ohm. Goes to very high resistance in 
darkness. Small in size. 

Cat NO. Z10174 
1-9 10+ 

$4.95 $4.50 


LIGHT DEPENDENT RESISTOR 
or PHOTO CELL 1 5K 


Low resistance l.Sohm 
Goes to very high resistance in 
darkness. Small in size. 

Cat No. Z10176 
1-9 10+ 

$4.95 $4.50 



NICAD BATTERY RANGE 


RITRON MOUSE 

• High resolution 

• Smooth Tracking 

• Stylish & Ergonomic 

• High Quality Switche: 


$ 19.98 



FRN-FOID PAPER 

2000 sheets 60 asm 
9"xl 1" size$20.95 


ELECTRIC MOTOR - 6V 

Use it to drive your toys, 
spins stuff, etc. 

Z19039....$3.95 



DIAL CORD 

Ultra strong 1 M in length 

H10510. .$ 2-95 


SUPER FAST 

uses 16550 CP Uart CARDI 

1xRs°32 High Speed Serial Card 



-COM PORTS 1-4 address. , 

- UAR enabling 

X18047.... $ 19.98 


DOT MATRIX LCD 
TEMPERATURE/CLOCK MODULE 

This Temperature Clock 
Module feature thermometer | 
display in 3 1/2 digits for 
temperature with °C or °F 
indicator. Sampling cycle at 
10 seconds or 1 second, 

Measurable range ffom 20°C 
to 70°C Has temperature 
alarm settings by 1 °C (or 1 °F). 

Clock display HOUR and 
MINUTE. Powered by 1.5V (UM-3 size battery). 

SPECIFICATIONS: 

Module dimension: .. 68x35x20mm 

Screen Display Area: .. 48x15mm 

Digit Character Size: .!. 12mm Height 

Battery supply: . 1.5V (UM-3 size battery) 

Cat No. A10072 $29.95 



Maximize your NICAD batteries by discharging fully 
before recharging them. Great value! 

Description Cat No. Price 

Battery Nicad AA Size 700mA/Hr SI 5400 $3.50 

Battery Nicad AA Size 700mA/Hr Tags SI 5401 $3.75 
Battery Nicad AA Size 850mA/Hr SI 5402 $4.95 

Battery Nicad AA Size 1.1 A/Hr S15403 $7.50 

Battery Nicad Sub C with Solder Tags SI 5414 $6.95 

Battery Nicad Sub C no Tags SI 5415 $6.50 

Battery Alkaline N Size SI 5416 $2.95 

Battery Alkaline 544 Volt SI 5417 $8.50 

Battery Lead Acid 4AMP 6Volt SI 5422 $17.95 

Battery Lead Acid 4AMP 12Volt SI 5423 $34.50 

Battery Lead Acid 10AMP 6Volt SI 5424 $32.50 

Battery Lead Acid 6.5AMP 12Volt SI 5425 $39.95 

Battery Cordless TEL 4.8Volt 250mA/HR SI 5426 $9.95 
Battery Cordless TEL 3.6Volt 280mA/HR SI 5427 $9.95 
Battery Cordless TEL 4.8Volt 250mA/HR S15428 $14.95 
Battery Cordless TEL 3.6Volt 280mA/HR SI 5429 $9.95 


A/D CONVERTER CHIP 

ADC 08061 at rates up to 1.5ms. s^ 
(Megasamples per second) 




$39.95 


We always have the 
better deal for you... 
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rt« HOD IRVING €l€CTRONICS 

S VOUR FIRST CHOIC€ IN QUAIITV €l€CTflONICS 


■ W 


ESTABLISHED 
SIMCE 1977 


c 


X he following range of products 
represent the latest in technology 
achievement. Each product essentially 
further enchance your choice in 
processing speed and increased 
productivity. Take your pick! 

LATEST CPU PRICE 


int e l CPU 


486SX-25.$169 

486SX-33.$199 

486DX-33.$499 

486DX2-50.$579 

486DX2-66.$799 

486DX2-50 OverDrive 

Chip.$499 

486DX-50.$899 

486DX4-100.$1449 

PENTIUM 60MHz 
$1499 

PENTIUM 66MHz 
$1599 


AMD CPU 

486DX-40. 

$399 

486DX2-50. 

$489 

486DX2-66. 

$599 


AVAILABLE ON ORDER 
THROUGH 

OUR STORES OR BY 
MAIL ORDER 


MOTHERBOARDS 


Local Bus VESA/ISA 
‘Motherboard without Zif 
Socket 


Local Bus VESA/ISA 
‘Motherboard with Zero 
Insertion Force socket. 


7 ISA & 3 VESA Slots. 
*256k Cache fitted 
without CPU. 

XI8408 


$169 


7 ISA & 3 VESA Slots. 
*256k Cache fitted 
without CPU. 

X18124 


$199 


UPGRADE NOW! 

486SX-25 OK CACHE 

Upgradable Motherboard 
For an astonishing low price of 

$ 299 -°° 

• 486SX-25 CPU fitted 

• No cache fitted (Exp to 
256K). 

• You can upgrade later. 

• Motherboard will accept 
other 

486 CPU as well. 

486SX-33 CPU 
fitted.....$349.00 




MOTHERBOARD UPGRADE 

SUPER SPECIAL 
486DX-40 

256K CACHE (AMD CPU) 

$575 inc,ax 


M€UU SCSI CRBIES 

50 WAY FLAT RIBBON CABLE 


I 

* 



50 PIN F-F 1 Metre . $29.95 

50 PIN F-F 500MM. . $27.95 




ADAPTEC AT-SCSI 
HOST ADAPTER 

$199 



AHA-1520A/1522A 
Connect SCSI devices to your computer 
without hassles with this adapter card 


Ca uto swit ch b6)D 

SA4-1 SERIAL 
AUTO SWITCH 

4x25DB25 Socket in 
1 xDb25 Out 
X19156. $124; 

PA4-1 PARALLEL 
AUTO SWITCH 

4x25DB25 Socket in 
1xDb25 Socket Out 
XI9156 $99.95 


SUPER FAST uses 
16550CP Uart CARD 

1xRS232 High Speed 
Serial Card 



uiftiffimffmHniiiimiii 

-COM ports 1-4 address. 
-UART enabling 


XI8047 

$59 


CRYSTAL OSCILLATOR 



Y11128 

25MHZ 

$9.95 

Y11130 

33.33MHZ 

1 $5.95 1 

Y11135 

40MHZ 

$9.95 

Y11140 

50MHZ 

$9.95 

Y11142 

60MHZ 

$9.95 

Y11145 

80MHZ 

$14.95 


*:r 


WE STOCK THE LATEST RANGE 
OF ELECTRONIC PRODUCTS 




TALKING ELECTRONIC 
BOOKS 

ELECTRONICS FOR 
MODa RAILWAYS 

This is the ideal book for the 
railway enthusiast 
Level crossing lights, economy 
power supply, signals tunnel 
stretcher and station signal 
delay modules, diesel sound 
generators 74 pages 
B10044.$3.80 

LEARNING ELECTRONICS BOOK 

1 . 

This book on electronics starts at 
the beginning and covers modem 
electronics in an exiting way Each 
chapter covers one or more 
components and includes a set of 
experiments to show how the 
components work This book 
covers resistors LEDs, capacitors, diodes, transistors 
audio amplifiers and digital electronics 73 pages 
B10040.$3.50 

LEARNING ELECTRONICS BOOK 

2 . 

This book combines theory with 
projects that can be used in your 
workshop or around the home 
This issue covers the power 
supply, plug pack regulators, 
logic probes, continuity testers, 
intercoms, square wave 
oscillator, 2 chip AM radios and 
more! 73 pages 

B100041.$3.95 

10 other books also available 





COMPUTER CARDS ■ HUGE RANGE!! 

M.S.B. ■■■■■■ 

CAT NO. DESCRIPTIONS PRICE 

X18075 Imeg Trident/Cirrus VESA $129 
XI8077 512K TRIDENT VEGA $89 

XI8004 IDE/SPG $29 

XI8013 IDE $19 

XI7072 ADAPTEC SCSI 16bit 1522A $199 
X18160 8bit ETHERNET $79 

X18161 16bit ETHERNET $99 

X18151 SPG. $29 

XI8030 2xRS232 STD $39 

XI8047 1xRS232 High Speed Serial $59 
XI8041 2xRS232 High Speed serial $99 
XI8017 Printer Port Lpt 1 Card $19 

XI8189 Printer Port Slct Lpt 1-2 Card $29 
XI8190 Printer Port Slct Lpt 1-2-3 Card $39 
XI8019 Games Card $19 

Cl4260 SMART GAMES Cont $49 

X18177 CD ROM Controller $45 

XI9936 ISA Scanner Card GS4500 $99 

XI7071 ISA VGA Acelerator Pro $275 


^mvesFt local bus mm 

CAT. DESCRIPTION PRICE 

XI8002 IDE SUPER I/O $39 

XI8099 VESA 1 Meg TRIDENT $139 
XI8100 VESA CIRRUS 5428 $199 

X18184 VESA PARADISE IMeg $299 
XI8186 VESA IDE Cache Cont $349 
XI7071 VESA SCSI 2. IDE. 

Floppy. Multi I/O $299 

XI8087 VESA Acelerator Video Card WD$209 


P.d. 


CAT. DESCRIPTION PRICE 

XI7900 PCI 1M VGA $299 

X17910 PCI IDE CONTROLLER $99 





















































































NEW 




PC-Controlled 
EPROM 

PROGRAMMER 

Experimenting with 
Microprocessors is 
great fun, but it can be 
a lot easier and more productive with a few 
specialised pieces of equipment. One of these 
valuable extras is an EPROM programmer which is 
evry flexible and is controlled from a standard PC 
printer port. As well as programming EPROMS it 
also has a readback feature. But this project is 
designed to be expensive yet be a reasonably 
powerful and flexible programmer. 

E.A Sept. & Oct. '93 

K10415.$98.95 

DSO 

ADAPTOR 
KIT FOR PC’s 

I This is a new improved DSO design for an audio 
DSO. Use your PC for the display, storage and 
printout sampled waveforms. Enchanced features 
| includes: 

★ A calibrated vertical amplifier. 

A calibrated sampling timebase, with 11 crystal- 
derived sampling clock period from 1 us to 1 ms, in 
a 1/2/5 

A more flexible triggering circuit, of offering either 
internal or external triggering source, positive or 
negative-slope triggering, software triggering 
from the PC. sequence. 20ns. 

E.A June '94. 

K10525.$229.00 

FAST CHARGER FOR^T^e 
NICAD BATTERIES Wvaiiabij 

Tired of waiting for the 16 hours it takes to charge 
your Nicad cells? This low-cost project uses a 
single Philips 1C & will charge four "AA” cells in 50 
minutes. It runs from a 12V 1A plugpack supply or 
from a car battery. 

E.A June '94. 

K10550.$42.95 

ELECTRONIC DICE ^jBV*labte^ 

If you're always losing the Monopoly dice, then this 
could save you several hours of guests climbing 
the wall! It uses just four CMOS ICs, has auto power- 
off & even imitates the dice face! 

E.A June '94. 

K10555.$24.95 



COOLANT LEVEL ALARM 

This coolant level alarm will warn you if the water level 
in you radiator drops below a preset level. It could 
prevent serious damage to your engine & hence avoid 
a very expensive repair. ^ 

E.A June 94. V ^avfflabte^ / 

K10570..$205 

INDUCTION BALANCE, _ 
METAL DETECTOR 

Most do-it-yourself metal locators are difficult to 
built & operate but not this one. This unit is a cinch 
to put together & just the shot for finding coins, rings,, 
watches & other valuable metallic items 
E.A June '94. 

K10555 Short Form.$58.95 

Full kit.r-—*$79.95 

LIGHT AND 
SOUND 
TRIGGER 

Always wanted to create special effects with your 
camera by capturing that exact moment when 
something occurs? For example, a light bulb breaking, 
a drop of water splashing into a puddle or bowl or a 
tennis or squash ball impacting with a wall or racquet! 
Well with this light and sound trigger you can . This kit 
activates the camera flash from a sound source. You 
can also trigger a second flash from the main one or 
even delay the flash by a controlled time. 

The kit includes the following: 2 PC boards, 2 boxes, 
audio transformer, solar panel, mic insert, 3.5 socket 
and all specified components. 

Extension sync lead flash is not supplied. These are 
available from most camera stores. 

REF. ELECTRONICS AUSTRALIA APRIL '94 

K10535 $ 41.95 

1 LOW-NOISE 
UNIVERSAL 
STEREO 
PREAMPLIFIER 

This universal preamplifier can be easily constructed 
for use with a magnetic cartridge, cassette deck or a 
dynamic microphone. It uses a single dual op amp 1C 
& has very low distortion. This preamp uses the 
industry standard LM 833 dual op amp 1C which has 
very low noise and distortion. Perhaps the prime use 
will be for those people who have an integrated stereo 
amplifier which they are keen on but which has a phono 
or tape which could be improved. 

REF: SILICON CHIP MARCH *94. 

K10530 $ 16.95 

- \ 





LEVEL CROSSINGS 
DETECTOR 

FOR MODEL RAILWAYS 

Add realism to your model train layout with this level crossing circuitry. It will detect the approach of a train, 
monitor its passing, provide an output to control circuitry to flash lights and sound a synthesised bell. The 
circuit is designed to detect the train as it approaches the crossing and start the lights and sound module. 

When the train has passed through the crossing, the lights and module turn off. 

Silicon Chip MARCH '94 K10510.$22.95 

SOUND & LIGHTS FOR LEVEL CROSSINGS 

It's probably every model railway enthusiasts ultimate aim to make their railway as realistic as possible. This 
kit, which is intended to be controlled by the level crossing detector published in March '94 "Silicon Chip", 
drives LEDs or miniature incandescent lamps for level crossing signs and produces an most convincing 
bell sound as an accompaniment. 

Apart from the lifelike effect of the flashing lights, the particular attraction of this project is the uncanny 
sound of the bell. If you’ve ever stopped at a level crossing on a rainy or foggy night you may recall the eerie 

sound of the bells as their rate of ringing wavers up and down. This circuit reproduces this effect and thereby| K10560 DIGITAL STORAGE CRO... $ 229.00 

greatly adds to the realism. REF. SILICON CHIP APRIL 1994. 

K10515.$37.95 


CAT 

K10005 
K10040 
K10045 
K10050 
K10055 


Description 

SOLAR VOLTAGE REGULATOR... 

ETI480 50W AMP. 

ETI480 100W AMP..„.. 


ETI480 POWER SUPPLY. $28.95 

GENERAL PURPOSE PRE¬ 
AMPLIFIER.. 

K10060 BALANCED MCROPHONE 

AMPLIFIER... 

K10065 GENERAL PURPOSE AMPLIFIER. 

K10070 BALANCED INPUT DIFFERENTIAL 
PREAMP. 


$14.95 


$1Z95 

$14.95 


K10075 

K10080 

K10065 

K10095 

KiOlOO 

K10106 

K10110 

K10115 

K10120 

K1012S 

K10130 

K10135 

K10140 

K10145 

K10150 

K10155 


$19.95 

FLOAT MCAD CHARGER__ $14.95 

TRANSISTOR TESTER.. $22.95 

300W PLAYMASTER AMP. $119.00 Jfc’ 

2 TONE ALARM. $9.95 JETj 

1.5V TO 9V DC CONVERTER. $13.95 

3 DIGIT COUNTER. $23.95 

ELECTRIC FENCE.... $23.95 

ELECTRIC FENCE CONTROLLER... $61.95 

TV PATTERN GENERATOR. $109.00 

UNIVERSAL POWER SUPPLY. $12.95 

DISCO UGHT___ $165.00 

LED SCANNER. $17.96 

LOW FUEL INDICATOR FOR CAR $11.96 

SCREECHER CAR ALARM_ $36.95 

12/24V UGHT CHASER. $21.95 

LOW VOLTAGE CUTOUT FOR 

CAR/BOAT. $22.95 


K10200 50 MHz DIGITAL FREQUENCY. $1495 

K10205 VHF POWERMATCH. $74.95 

K1Q215 TEMPERATURE PROBE FOR 

MULTIMETERS. $19.95 

K10225 18V /I AMP BENCH TOP POWER 

SUPPLY... $79.95 

K10295 LOW OHMS METER. $29.95 

K10300 TEMPERATURE ADAPTOR. $24.95 

K10305 VOICE OPERATED RELAY.. $19.95 

K10310 IGNITION KILLER. $22.95 

K10315 HEADPHONE AMP. $34.95 

K10320 VIDEO RF MODULATOR. $17.95 


K10325 
El0325 
K10330 
K10335 
K10340 
K10345 
K10350 
K10355 
K10360 
K10365 
K10370 


50W AUDIO AMPU HER. $54.95 

P.C.B FOR K10325. $19.95 

RS232 FOR COMMODORE 64 $24.95 

RGB TO PAL ENCODER MODULE. $49.95 

CAMCORDER MIXER. $29.95 


KARAOKE BOX. 

REMOTE CONTROL EXTENDER... 


$27.95 

$32.95 


HIGH ENERGY IGNITION.. $55.00 


K10395 
K10400 
K10405 
K10455 


$29.95 

$27.95 


$27.95 


LOUDSPEAKER PROTECTOR. 

NICAD BATTERY DISCHARGER... 

PORT. 12V LEAD ACID BATTERY 

CHARGER... 

K10380 1GHz DIGITAL FREQUENCY 

COUNTER. $147.95 

K10390 LOW COST QUIZ GAME 

ADJUDICATOR. $34.95 

MESSAGE RECORDER. $65.95 

WOOFER STOPPER. $55.95 

COLOUR VIDEO FADER. $32.95 

PRINTER STATUS INDICATOR FOR 

PRINTERS. $65.95 

K10465 LOW COST 25W AMPLIFIER 

MODULE. $10.95 

K10460 VERSATILE 40V / 3A LAB POWER 

SUPPLY-1. $165.95 

K10445 IMPROVED DECODER FOR ACS 

SIGNALS-1. $19.95 

K10415 PC-CONTROLLED EPROM 

PROGRAMMER. $98.95 

K10450 A SIMPLE LOW VOLTAGE SPEED 

CONTROLLER. 

90 SECOND MESSAGE HOLDER... 

CONTROL STEPPER MOTORS WITH 

YOUR PC. $65.95 

EGO TESTER KIT_ $19.95 

LOW COST MIDI BREAKOUT BOX 
VOICE OPERATED AUDIO SWITCH 
K 10420 AN IMPROVED DSO ADAPTOR 

FOR PCS-1.. 

LEVEL CROSSING DETECTOR FOR 

MODEL RAILWAYS... $22.95 

SOUNDS & UGHTS FOR LEVEL 

CROSSING. $37.95 

WEEKLY REMINDER TEMP. 

L NOISE UNI. STEREO PREAMP.... 

50W AUDIO AMPUF1ER... $ 

IND. METAL BALANCE DETECTOR $58.95 

FAST CHARGER FOR NICAD. $42.95 

ELECTRONICS DICE. 


K10475 
K10480 

K10485 
K10490 
K10500 


K10610 
K10615 


K10525 
K10530 
K10540 
K10545 
K10550 
K10555 


$13.95 

$98.00 


$13.95 

CALL 


CALL 


$29.95 

$14.95 


HIGH SPEED K10550 DSO.... 

COOLANT LEVEL DETECTOR. $29.95 =• 


$24.95 


$249.00 
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ROD IRVING €l€CTRONl 




PTY. LTD 

A.C.N 005 428 437 


486DX-40 MULTIMEDIA SYSTEM mtsomuM 

This is a true 486 machine not a -so IwllCrOSOTt 

486SX machine sold by 'The Big Stores". 

What you get is the latest technology. 

Double speed CD ROM drive which will 
play the new video software coming out. 

WHAT YOU GET: • DOS 6.2 & Windows 3.11 
• Works for Windows • 4 Meg of RAM • 255M 
Hard Drive • 1.44 Floppy D.D. • CD ROM 

opEDlA CD yourself Spreadsheets, 

Blaster Pro • Creative SBS-30 Speakers • eNCY^u Database, 

VESA I/O card • VESA Motherboard & *o/inn Wordprocessing, Mailing 

Video Card • Joystick ( l//¥ j ^$2400 Lj 8t8 ^11 j n the comfort of 

101 Keyboard • Microsoft Ergonomic 
Mouse • Supa VGA 1024 x 768 .28" D.P 



Works for 
Windows* 

supplied preinstalled, 
$1,000 of value! Comes 
with Words and Pictures 
TUTORIALS: 

, nP c GRO L ' eRS Gr®at way to teach 

Drive (Double Speed) • Sound Card - Sound include _ oC:oIA C D yourself Soreadsh* 



Monitor • Pentium P24T upgradeable 
motherboard • Augat zero force socket 
($1800 for 60MHZ chip on upgrade) • 4 year 
P & L warranty _ 


Tax Ex. vour own home. 


ATTENTION: This is the minimum system you 
should buy. Otherwise in two months time you 
will be unable to run the latest video software. 
This system is designed for 
high speed graphics & CD ROM usage. 


QUICKEN 

Version r 2^^^-'jp 



Quicken 



GENIUS 
SCANNER 
4500 $179.00 

Black, White & 
grey emulation 
scanner with 
powerful 
photo/image & 
multilingual 
omnifont OCR 


44256-70 


SIMM 


EPSON PRINTERS 

LQ-100 80 Column, 24 pin 
Dot Matrix, 200 CPS Draft, 72 LQ 


1-9 25+ 100+ 

$12.95 $12.50 $11.00 
$85 $83 $79 

$72 $69 $65 

$299 $295 $290 


1M x 9-60 
1M x 9-70 
4M x 9-70 
32Kx8 20nS Static RAM for Cache 
Upgrades $10.95 $9.95 $9.50 

72 PIN SIMM FOR PENTIUM M.B 
1MX9-70 $89 $87 $85 

4MX9-70 $299 $295 $289 

8MX9-70 $598 $585 $578 

16MX9-70 $1179 $1159 $1129 


HARD DRIVES IDE HD 


EPSON LX-300 Narrow carriage, 

:olour upgradable, near letter quality personal 

high speed dot matrix printer. ^ $279 

• 9-Pin impact dot matrix 

• 264 cps draft (12 cpi) 

• 80 column 

• Parallel, serial ports 
standard 

• 3 standard fonts 

• SmartPark 

• Detachable push 
/pull tractor friction feed 


AR PARTS & LABOUR WARR 



C*P 

212M 
260M 
270M 
345M 
420M 
540M 
810M 


16ms 
16ms 
16ms 
12ms 
12ms 
12ms 
12ms 

SCSI DRIVE 
1 GByte SCSI HD 


Tax Inc. 

$369 

$405 

$439 

$439 

$490 

$699 

$1029 


VOICE COIL 
ID 

Tax Ex. 

$305 
$335 
$360 
$360 
$405 
$578 
$850 


$1395 $1153 


386DX 40 ^ 

Local Bus 1 

386DX 40 

$11951 

Tax Inc $1445 A 

$1295 

Tax Inc $1569 

486DX 33^ 

486DX2 50' 

$15581 

$1561 

Tax Inc $1885 A 

Tax Inc $1890 

486DX2 66 | 

$1760 

486DX4 100} 

$2495) 

1 Tax Inc $2130 1 

Tax Inc $3019 J 


1.7 GByte SCSI HD$1995 $1645 

FLOPPY DRIVES 

1.44 Mb 3V6" F.D.D. $79.00 


486SX 25 

| $1315| 

Tax Inc $1590 


RIE ARE UPGRADE 
SPECIALIST. 


LASER PRINTER 


■PSON EPL-5600 

600DPI x 600 DPI Personal Qy R CfTY 
Laser Page Printer. Check out gjORE 
the specs! 6 PPM! 

• 600 x 600 dpi resolution (i ARQ 

• SPARCIite RISC processor $ I *t05J Tax Ex. 

• 45 scalable fonts * 175Q 

• 2 Mbyte memory, exp to 64 Mbytes nc 

• Built-in printer sharing (up to 4 users) 

• High speed bidirectional parallel, serial 
ports standard. 

• EPA Energy Start Compliant 


12 months 
on-site 
warranty 


4 FREE 
MICROSOFT 
GAMES 

(Free Cell, Ski Free, Dr 
Black Jack, Taipei) 
•With every Specially 
marked pack of 

VERBATIM 
DATALIFE 
3.5 "HD DISKS 


PLASTIC 

Description 1-9 

3% DS/DD $18.95 

9Vfc DS/HD $24.95 

5Vi DS/DD $13.95 

5Vi DS/HD $18.95 

CARDBOARD 

Description 

3Vi DS/DD 
3% DS/HD 
5% DS/DD 
5V4 DS/HD 


1-9 


$17.95 

$23.95 

$12.95 

$17.95 


BOXES 

10 * 

$17.95 

$23.95 

$12.95 

$17.95 

BOXES 

10 * 

$16.95 

$22.95 

$11.95 

$16.95 


rk 


MAESTRO MODEMS 

RC224M....S199 RC244FM...5249 

96M INTERNAL 900.$399 

96M EXTERNAL 980.$499 

144M INTERNAL 14400KB.$449 

144M EXTERNAL 14400KB....$549 
144FM INTERNAL 14400KB...$499 
144FM EXTERNAL 14400KB..$599 

MAESTRO 2400XR.$299 

MAESTRO 2400ZXR.$399 

MAESTRO 9600XR.4399 


UPGRADE TO MUL TIMED!A 



• Sound Blaster 16 Card.* CR563 Dual Speed CD 
ROM.'Speakers ‘BundlesCDslndude:Groliers 
Encyclopedia• Aldus Photo Styler 

16 bit Discovery Pack CD16....S629 

8 bit Discovery Pack CD8.$549 

$599 


NEW MONITOR RANGE: 
On display at all Stores 
•14" Super VGA 1024 x 768 

(0.28" Dot Pitch).$379 

•14" Non-interlaced 1024 
x 768 (0.28" Dot pitch). $469 
•15" XGA Analogue 1280 x 

1024.$595 

•15“ XGA Digital 1280x1024 

.$729 

17" MPRII Digital.$1395 


SOUNDBLASTER CARDS 

NEW Sound Blaster Pro 
VALUE EDITION With 
Lemmings & Indy500...$169 

Sound Blaster Deluxe..$95 
Sound Blaster 16 bit....$189 

ASP Chip.$99 

Video Blaster.$649 

Game Blaster CD16 Pack 
7 CD Titles.$799 


486DX 50 



Tax Inc $2290 

"PENTIUM' 
60MHz » 

' External 512K Cache 4 

,*3395j 


Tax Ex. $2795 


All systems include 212 MEG Hard Disk ' r • f \ ' 

• 4 MEG RAM #101 Keyboard. SUPER VGA (1024 X 768) (0.28 DOT 
PITCH) Colour Monitor - 2 SPG Ports• 1 44 MEG 3 or 1.2 5 F D _ a 
D rive • 3 Slots VESA Local Bus Motherboard & VESA Local Bus i M VGA 
Cards are supplied in 486 machines AT NO EXTRA COST (Up to 1280 x 
1024 Resolution) 

DOS 6 2 . .‘S89.00 M S WORKS. ‘S99.00 DOS 6.2 & Windows 3.11. $149.00 | 

DOS 6.2 & Windows for Workgroups.*S179.00 • When purchased with a 


(With Zork) .$599 


562B CD ROM DRIVE 

works with all other 
sound cards except 
Sound Blaster... $269 

563B CD ROM DRIVE 

works with all Sound 
Blaster Cards.... $289 


WINDOWS BASED 

STUDENT 

Excel 5 
Lotus 123 V4 
Lotus Freelance V2 
MS PowerpoInt V4 
MS Project V3 
MS Publisher V2 
Norton Back-up V3 
Norton Desktop V3 
Visual Basics 
Borland Pascal V7 


STUDENT SOFTWARE 

FULL STUDENT FULL 

$239 $585 Quattro Pro V5 $119 $550 

1179 $580 WordPerfect 6.0 
$179 $580 for Windows $199 $479 

$230 $595 Word for Windows 6 $239 $550 

$230 Harvard Graph|c8 V2 $299 $599 


New MS Works 3 


$340 

$110 

$109 

$155 

$125 

$220 

$129 


$880 

$189 PageMaker Ver. 5 
$250 Corel Draw Ver 3 
$250 Lotus Smart V2 
1320 Norton Utilities 8 
* Quicken Ver 3 

$250 WtthTllxPack 


$425 $995 
$280 
$495 
$145 $199 
$69 


Ik 

rk 

rk 
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STUDENT ID. MUST BE PRODUCED WHEN^RDEmNQ_STUDEWTPWICEDSOrTWARE : ^ 


rk 

rk 


BULK DISK PRICES 

PRICES ARE PER BOX OF TEN DISKS 


All disks come with Write ProtectJ 
1 and envelopes and a life time 
o warranty. 


DESCRIPTION 

5Va DS/DD 
5V4 DS/HD 
3’/2 DS/DD 
3Va DS/HD 


$4.50 

$7.95 

$7.95 

$8.00 


$4.50 $4.50 
$7.75 $7.50 
$7.50 $7.25 
$7.95 $7.70 


$4.30 

$6.90 

$6.90 

$7.75 


$3.95 

$6.90 

$6.90 

$7.25 


rk 


rk 



386SX-40 LM 47.$149 

366DX-40 8K Internal Cache LM63..$189 

386DX-40 128K Inteipal Cache.$209 

NEW 386DX-40 128K Cache with 
Upgradeable CPU socket and Local Bus 

Slot.8279 

466SX-25 OK Cache. Upgradeable CPU 

socket......8279 

486SX-25 256K Cache. Uupgradeable 
3 CPU socket end 3 Local Bus Slot.$339 

nc 


486 SX-33 256K Cache. Upgi 

Slots.$379 


radeable CPU 

socket & 3 Local Bus Slots 
486DX-33 256K Cache. Upgradeable CPU 

socket & 3 Local Bus Slots.$619 

486DX-40 256K Cache LB.$575 

486DX2-50 256K Cache LB.$579 

486DX-50 256K Cache L.B.$899 

486DX2-66 256K Cache LB.$779 

486DX4-100 256K Cache LB.$1495 

NEW PENTIUM 60 MHz/512 Cache 

PCI/ISA.81949 

$1849 


ROD IRVING ELECTRO NICS Pty. Ltd. 

FOR TH E SERIOUS COMPUTER USER Est.1977 FREE CA TALOGUE 


HEAD OFFICE: 56 Renver Rd Clayton, Victoria, 3168 Ph: (03) 543 7877 
MELBOURNE: 48 A'Beckett St. City. Ph:(03) 663 6151. Computers (03) 639 1640 
OAKLEIGH: 240c Huntingdale Rd. Oakleigh. Ph: (03) 562 8939. Fax:(03) 562 8940 
NORTHCOTE: 423 High St. Northcote. Ph: (03) 489 8866. Fax:(03) 489 8131 

BOX HILL: 1031 Maroondah Hwy. Box Hill.Ph: (03) 899 6033. Fax:(03) 899 0156 

ADELAIDE: 241-243 Wright St. Adelaide. Ph. (08) 211 7200. Fax:(08) 211 7273 

SYDNEY: 74 Parrevnatta Rd. Stanmore Ph: (02) 519 3888. Fax:(02) 516 5024 

BLUESTAR COMPUTERS: 271 Maroondah Hwy. Ringwood Ph: (03) 870 1800 
TRADING HOURS: Mon / Fri 9am - 5.30pm.Sat 9am - 1pm 

Tax Exempt sales: RITRONICS WHOLESALE Ph.(03) 543 2166 Fax.(03)543 2648 
MAIL ORPER: Ph:(03) 543 7877 Fax:(03) 543 8295 

Mail Order Hotline 1800 33^757 

ERRORSJf U 
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Mini Construction Project 


THE SOLDER 
FUME BUSTER 


Are you concerned about those reports on the health risks associated with soldering fumes? If you 
are, this project has been designed for you. It’s a low cost fan, with an electronic speed control 
designed so that it gently discourages those fumes from following their natural tendency — which is 
to seek out and enter your nostrils. 



Just as the smoke 
from a barbeque fire 
always seems to blow 
in your face, regard¬ 
less of which side you 
stand, so the fumes 
from soldering always 
seem to be attracted 
to your nostrils. It 
seems to be another 
corollary of Murphy’s 
Law... 

For many people 
working in elec¬ 
tronics, this has tradi¬ 
tionally been little 
more than a minor ir¬ 
ritation. However 
some people are 
reported to experience 
a severe allergic reac¬ 
tion, and the fumes 
are now coming under suspicion as a 
possible triggering agent for occupation¬ 
al asthma. 

In the Forum column of our March 
1994 issue, we reprinted a story from 
IEE News , published by the Institution of 
Electronics Engineers in the UK, dis¬ 


cussing the health risks now believed to 
be associated with soldering fumes. 

One approach to reducing these risks 
is to wear a respirator or ‘gas mask’, 
with a filter to remove the fume particles 
and vapours. 

However like the recommendation that 


we all wear safety 
goggles while solder¬ 
ing, this does seem a 
bit like overkill. 

Happily a low- 
hassle method of dis¬ 
couraging the solder 
fumes from seeking 
out your nostrils has 
been developed by 
reader Bob Parker, 
who in real life is a 
busy service tech¬ 
nician. 

A couple of years 
ago Bob found that a 
small fan, blowing 
gently across the 
workbench, did the 
trick — the fumes are 
wafted away from 
your face, and allowed 
to disperse where they generally do little 
harm (providing your work area is 
reasonably well ventilated). 

The fan doesn’t need to be running at 
full bore, where both its air blast and 
noise would be irritating; a gentle breeze 
is quite sufficient, although it does work 



This rear view shows the muffin fan 
visible behind its cutout , and the 
connector for the raw DC input 

ELECTRONICS Australia, July 1994 


Bob Parker's simple speed controller circuit uses a bridge rectifier to allow 
powering from either an AC or DC plug pack, together with a three terminal 
regulator chip and transistor combination to vary the fan motor's voltage . 
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This close up view of the speed control pot and PCB should make It easy to 
construct. As you can see, only a handful of parts are required. 


better if it’s spread out a bit in the 
horizontal plane... 

When Bob discovered this neat trick, 
he made up a small fan with a simple 
speed control — his first ‘Fume Buster’. 
It was crude, but effective. In fact it 
worked so well that some of his friends 
wanted him to build copies for them, and 
finally he found himself having to design 
a small PCB to make building the speed 
controls easier. 

When he approached Bob Barnes of 
RCS Radio, to have a few boards made, 
Bob B not only helped him ‘tidy up’ the 
PCB pattern and make some boards, but 
also suggested that he send EA the 
details, so other readers could benefit 
from his discovery. 

So that’s the background to this little 
project; a few hours work resulted in a 
tidied up prototype unit for us to 
photograph, and the Fume Buster was 
ready for this public debut. 

As you can see, it’s very straightfor¬ 
ward. A small low cost 12V DC ‘muffin’ 
fan of the type used to cool computers 
and other equipment is mounted in the 
rear of a standard UB-1 size jiffy/zippy 
box, which has a 120 x 10mm slot cut in 
the top of the lid to act as an air outlet 
and ‘spreader’. The fan is powered from 
a standard plug-pack power supply, via 
Bob Parker’s tittle speed control circuit 
— which uses only a handful of parts, 
mounted on a tiny PCB supported by the 
control pot. 

That’s all there is; the speed control 
allows you to set the fan speed for the 
most convenient level of air flow, 
from very low indeed (‘breeze’) to a 
level which is still less intrusive than 
the blast from a small personal cool¬ 


ing fan (despite the tongue-in-cheek 
label ‘tornado’). 

The circuit 

The schematic shows the simplicity of 
Bob Parker’s speed control. An input 
bridge of four 1N4002 or similar 1A 
diodes allows you to use either an AC or 
DC output plug pack to power the Fume 
Buster, and also makes polarity unimpor¬ 
tant. You can connect up virtually any 
DC plug pack with an output between 
12V and 25V, or any AC plug pack with 
an output between 9V and 18V, with 
either connection polarity. 


Following the bridge is capacitor Cl, 
used as a reservoir when an AC source is 
being used, to ensure that the fan motor 
operates quietly. Then there’s the actual 
speed control circuit itself, which uses 
5V regulator chip IC1, transistor Ql, 
resistor R1 and the 10k control pot. 

As you can see, the circuit is essential¬ 
ly an adjustable voltage power supply, 
which simply varies the voltage fed to 
the fan motor. It does this by using tran¬ 
sistor Ql as an ‘upside down emitter 
follower’, to vary the voltage level at the 
common or ‘Gnd’ terminal of the 
regulator IC. 

To visualise how the circuit works, 
remember that the IC always acts to 
produce a fixed 5V DC between its out¬ 
put pin and the common pin. Since the 
transistor has a relatively fixed voltage 
of 0.6V between its base and emitter 
when its conducting (as it is here), this 
also means that the circuit tends to main¬ 
tain a fixed voltage of 5.6V (5V plus 
0.6V) across resistor Rl, connected be¬ 
tween the positive output and the 
transistor’s base. 

Now consider what happens when the 
pot is turned fully anticlockwise. Here 
the base of Ql is effectively shorted to 
the negative rail, with no voltage drop 
between the base and collector. As a 
result, the total output voltage fed to the 
fan motor is simply the 5.6V developed 
across Rl. On the other hand, when 
the pot is turned fully clockwise its resis¬ 
tance increases to 10k, effectively con¬ 
necting the base of the transistor to the 
centre of a lOk+lOk voltage divider. 



The muffin fan is mounted directly to the rear of the Jiffy box, with the DC Input 
connector along side. The speed control PCB is very light, and can be supported 
easily by the connection lugs of the control pot. 
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The Solder Fume Buster 


If you wish to 
make your own 
front panel for the 
fume buster, use 
a copy of this 
actual size 
artwork. A copy 
can also be used 
as a template for 
the holes in the 
panel. 


96FS6 


CUT ME OUT PLEASE 



BREEZE TORNADD 




The SDLDER FUME BUSTER 



across the fan motor. Since the voltage 
across R1 will still be held at 5.6V, 
the divider current and the action of 
Q1 will establish another 5.6V across the 
pot, so the total output voltage will 
become approximately 11.2V — or near 
enough to 12V. 

So the pot allows smooth control of 
the voltage fed to the fan motor, 
from a minimum of 5.6V to a 
maximum of over 11V. As the regulator 
IC handles virtually all of the motor cur¬ 
rent, transistor Q1 and the pot need only 
be rated for low power. In fact Q1 can be 
a BC559 or almost any similar low 
power PNP device, and the pot is a 
standard linear carbon type. 

Construction 

The components for the speed con¬ 
trol are all mounted on a PCB 
measuring only 38 x 24mm, and coded 
94fs6. This is actually supported by the 
lugs of the control pot, as you can see 
from the photos. Fitting the components 
to the PCB should also be easy if you 
use the photos and the overlay diagram 
as a guide. 

The pattern for the PCB is also 
reproduced here actual size, for those 
who want to make their own. Note 
that the positive electrode of 
electrolytic cap Cl faces towards the 
back of the board (i.e., away from the 
pot), as does the metal tab side of the 
regulator chip IC1. 


The muffin fan mounts inside the back 
of the jiffy box, as you can see, with a 
round clearance hole to allow maximum 



As usual, here Is an actual size 
reproduction of the PCB artwork, 
for those who like to etch their own 
boards. 


4 x IN4D01 



And finally, the overlay diagram to 
clarify exactly where everything goes 
on the board. The three connection 
pins in the centre of the lower edge of 
the board connect to pot, with those at 
each end connecting to the power 
input and fan motor respectively. 


air flow. Four 3mm holes are drilled with 
equal spacing around the periphery, for 
the mounting screws. It’s easy to do this 
if you use the fan itself as a template, to 
mark the hole positions. 

The only other hole in the case itself is 
for the raw input from the plug pack; 
Bob Parker used a single hole RCA-type 
socket, as you can see, but the exact 
choice is yours. 

On the lid of the box, you have to 
drill and ream a mounting hole for the 
speed control pot, and also the long slot 
at the top for the air vent The two Bobs 
have provided an artwork for the Fume 
Buster’s front panel, which is repro¬ 
duced here actual size so that you can 
use copies both as a drilling template, 
and also as a front panel if you wish. 

Not surprisingly Bob Barnes is making 
both PC boards and Dynamark front 
panels for the Fume Buster, so you’ll be 
able to save yourself some hassle and 
end up with a neat job by getting them 
from him at RCS Radio, 651 Forest 
Road, Bexley 2207; phone (02) 
587 3491. 

Small 12V muffin fans suitable for the 
Fume Buster are also currently available 
from Altronics, Dick Smith Electronics, 
Jaycar and Geoff Wood Electronics. But 
shop around, because the prices vary 
over quite a wide range. 

So build yourself a Fume Buster, and 
experience soldering without a noseful 
of fumes! (J.R.) ❖ 


l 
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ELECTRONICS St COMPUTER SUPPLIERS 


ACN 007 296 924 


HEAD OFFICE /MAIL ORDERS: FREE CALI 

1ST. FLR. 289 LATROBE ST., MELBOURNE, VIC. 3000 mail order hotline 
PHONE: (03)670-6474 FAX: (03)670-6006 (1800)335-901 

GRND. FLR. 289 LATROBE ST., MELBOURNE , VIC. PH: (03)602-3499 FAX: (03)670-6006 1 ' 

CNR. BLACKBURN & WELLINGTON RDS ., CLAYTON, VIC. PH: (03)562-9501 FAX: (03)562-9261 ALL MAJOR 

SHOP HOURS: MON.-THURS. 8:30-5:30 / FRI. 8:30-8:00 / SAT. 9:00-1:30 CREDIT CARDS 

ADELAIDE: 223-2225 BRISBANE: 229-4086 DARWIN: 814-070 SYDNEY: 262-3093 ACCEPTED 

NORMAL PRICES CHARGED UNLESS AD PRICES QUOTED. ERRORS & OMISSIONS EXCEPTED. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 


SHOPS: 


min 

m 

(,n 


mm 

m 

Oil 

urn 


SEMICONDUCTORS 

DUE TO WORLDWIDE SHORTAGE ON INTEGRATED 
CIRCUITS, THERE HAS BEEN A SIGNIFICANT INCREASE 
IN PRICES, SOME AS MUCH AS 100%!! 

WE HAD TO INCREASE OUR PRICES, BUT WE BELIEVE 
WE STILL HAVE ONE OF THE CHEAPEST PRICES 
AROUND. 


DIODES 

1N4148 (PK.100) 
1N4004 (PK.100) 
1N5404 (PK.100) 


$3.50 

$ 6.00 


1N914 (PK.100) 
1N4007 (PK.100) 


$4.00 

$7.00 


mm 

m 

n 

i.n 


BRIDGES 
W04 (PK.10) 

BR104 (PK.1) 

LED’s 

3mm RED (PK.100) 
3mm GRN (PK.100) 
3mm YLW (PK.100) 

TRANSISTORS 

BC547/8/9 (PK.100) 
BD139 (PK.10) 
MJ2955 (PK.1) 

IC*s 

324 (PK.10) 

555 (PK.10) 


$14.00 

1N5408 (PK.100) 

$16.00 

DESCRIPTION 

i+ 

10+ 




5.25 360K DSDD 

$4.50 

$4.30 

$5.00 

$2.50 

BR64 (PK.1) 

BR354 (PK.1) 

$2.00 

$4.50 

5.25 1.2M DSHD 

$7.00 

$6.85 

3.5 720K DSDD* 

$7.00 

$6.85 

$12.00 

5mm RED (PK.100) 

$12.00 

3.5 1.44M DSHD* 

$9.95 

$9.50 


$15.00 

$15.00 

$8.50 

$6.00 

$2.00 

$9.00 

$8.00 


5mm GRN (PK.100) 
5mm YLW (PK.100) 

BC557/8/9 (PK.100) 
BD140 (PK.10) 
2N3055 (PK.1) 

339 (PK.10) 

741 (PK.10) 


$18.00 

$18.00 

$8.50 

$6.00 

$1.50 


$8.50 

$7.00 


Etch Resistant ink Da/o Pen 


Quickest and the most ideal way to make up a PCB for 
simple projects. Available in blue, black, red, and white. 

Normal street price $5.95 OUR PRICE $4.95 


BLANK PCB's 

If you’re into making your own PC boards, then stock up now 
while we have them on special at 30% off our normal price. 

75 x 150 SS 


$2.00 

150x150 SS 

$4.00 

$6.00 

300 x 300 SS 

$8.00 

$2.50 

150x150 DS 

$5.00 

$10.50 




Dimensions in mm (Approximate) 

SS - single sided PS - double sided 
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VL-BUS IDE CACHE CONTROLLER 

- DC-4030VL BY PROMISE TECHNOLOGY. 

- A MUST FOR THOSE LOOKING FOR THE ULTIMATE IN 
FAST DISK ACCESS. 

- GREATLY IMPROVES THE PERFORMANCE OF YOUR 
DISK INTENSIVE APPLICATIONS SUCH AS DATABASE 
PROGRAMS. 


$249 


SPECIFICATIONS: _ 

- <0.3mS EFFECTIVE DATA ACCESS TIME. 

- UP TO 19MB / s MAXIMUM DATA TRANSFER RATE. 

- 80286 MICROPROCESSOR CONTROLLED 

- CACHE RAM. 512K MIN. EXPANDABLE TO 16M. 

USES STANDARD 256K, 1M, 4M SIMMs 

(RAM not supplied) 

- SUPPORTS UP TO 4 IDE HARD DRIVES. 

- SUPPORTS 2 FLOPPY DRIVES WITH DENSITIES 
UP TO 2.88M EACH. 

- COMPATIBLE WITH ALL MAJOR OPERATING 
SYSTEMS WHICH INCLUDES MS-DOS. OS/2, XENIX. 
UNIX, AND MS WINDOWS 3.11 

JUt absolute must for speed treats 



NO BRAND DISKETTES 


THESE DISKETTES ARE TOP 
QUALITY, AND JUST AS GOOD 
AS SOME OF THE ’’KNOWN” 
BRANDS. 

WHY PAY FOR FANCY PACKAGING? 
FULL SATISFACTION GUARANTEED BY 
REPLACEMENT OF FAULTY DISKETTES. 


•PLEASE NOTE THAT OUR 3.5" DISKETTES ARE 
PRE-FORMATTED FOR YOUR CONVENIENCE. 


MOTHERBOARDS 

Prices of 486 boards are 
starting to come down to a 
realistic level Check out the 
new low prices. 

All boards feature 256K of 
fast cache RAM fitted, and 
three VESA local bus slots. 


486SX-33 
486DX-33 
486DX-40 
486DX2-50 
486DX2-66 
Full 12 month 
Warranty 


$310 

$480 

$555 

$540 

$699 



T“| High Performance 
Computer Systems 


All TECS computer systems are assembled in-house by our own technicians using 
high quality, brand new parts. This enables us to maintain the top level of standard 
that our customers demand. 

Our systems are proving their reliability and ruggedness in some of the finest 
institutions such as the Physics department at Victoria University, Dept, of 
Biochemistry at the University of Tasmania, Dept, of Elect. & Comp. Syst. Eng. at 
Monash University, and many others. _ 


486SX-33 @8 1585 I 486DX-40 @8 1840 


486DX2-50 @$1860 1 486DX2-66 @81970 


Configuration: 4M RAM, 210M HDD, 1.44M FDD, 
1M SVGA card, 2S/1 P/1 G ports, 101 keyboard, 

14” SVGA monitor, in your choice of desk-top or 
mini-tower case. (add $75 for ms-dos 6.2) 


2 Year parts and 5 Year labour warranty 



DISK STORAGE BOXES 

ECLIPSE BRAND 

WE JUST RECEIVED PALLET 
LOADS OF THESE QUALITY. 
DURABLE, AUSTRALIAN MADE 
PRODUCT. 

TO MOVE THESE ITEMS 
QUICKLY. WE ARE OFFERING 
THESE ITEMS TO YOU AT BELOW 
WHOLESALE PRICE 

3.5” 40 PIECE CAPACITY 
NO LOCK 

NORMALLY $6.95 NOW $4.95 

3.5" 90 PIECE CAPACITY 
LOCKABLE 

NORMALLY $9.95 NOW $7.50 

5.25” 100 PIECE CAPACITY 
NO LOCK 

NORMALLY $9.95 NOW $7.50 

5.25" 125 PIECE CAPACITY 
LOCKABLE 

NORMALLY $11.95 NOW $8.95 


ACT NOW!! Don't miss 
out on this baigain!! 



486DX2-S0 MULTIMEDIA SYSTEM 

If you’re looking for a multimedia 
system, then look no further. 

Don’t be fooled by others which 
offer you less. This machine is 
30-40% faster than a comparable 
system using 486DX-33 CPU. 

Graphics based software requires 
a fast processor to cope with the 
vast amount of information that 
each picture holds. 

The double speed CD-ROM drive and the Sound Blaster 16 
sound card assures you that you will be able to run the latest 
software with total compatibility and reliability. 

Configuration: 4M RAM, 210M HDD, 1.44M FDD, P24T 
upgradeable motherboard, 256K cache RAM. VL-bus I/O, 
VL-bus 1M VGA card, 14” SVGA monitor (,28mm DP), 
Panasonic double speed CD-ROM drive, Sound Blaster 16 
sound card, pair of amplified speakers, joystick, genuine 
Microsoft Ergonomic mouse, Honeywell 101 keyboard, 
MS-DOS 6.2. Windows 3.11, Works for Windows 3.0 
& Comptons Multimedia Encyclopaedia CD. 


2 Year parts & 
5 Year Labour 
Warrant}’ 



POSTAGE RATES 

$1.00- $9.99.... $3.50 
$10.00- $24.99. .. $3.95 
$25.00- $49.99 ... $4.75 

$50.00 - $99.99.... $6.25 
$10000- $199 99 .... $7.25 
$200.00- $499.99.... $7.95 
$500.00 PLUS _ FREE 

CARRIER CHARGE: 
METROPOLITAN MELBOURNE 

$7.00 

COUNTRY VIC. & INTERSTATE 

$12.00 

N.B. DOES NOT APPLY TO 
COMPUTER SYSTEMS. 
ONLY SMALL ITEMS WILL 
BE SENT BY POST. 


PRICELIST ON DISK 
NOW AVAILABLE!! 

FREE with every mail order 
upon request or send $2.00 to 
cover postage & handling. 

Send your business card to 
receive our TRADE pricelist 
on disk free of charge. 

Please specify. 

3.5" 1.44M or 5.25” 1.2M 
Available in MS-DOS format only. 


SUPER FAST 
16550 

SERIAL CARD 

Features: 

- user selectable IRQ. 

- 2 x serial ports. 

-1 x parallel port. 

$69 
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SPECIAL PRICE 


PERIPHERAL CARDS 

-WHETHER YOU’RE REPLACING 
A FAULTY CARD OR INSTALLING 
AN ADDITIONAL CARD, WE CAN 
OFFER YOU THE RIGHT CHOICE. 
-COMPARE OUR PRICES WITH 
OTHER DEALERS*. YOU’LL 
FIND OUR PRICES TO BE VERY 
COMPETITIVE. 



XT CLOCK . 

$22.50 

XT/AT SERIAL (1 POP ) 

.. $17.50 

XT/AT PARALLEL. 

. $17.50 

XT/AT GAMES 

S17.50 

AT MULTI I/O (2S.1P.1G) $19.00 

AT IDE/FDD. 

$19.00 

AT CACHING IDE CONTROLLER 

PROMISE DC200. 

$199.00 

AT IDE/FDD MULTI I/O . 

$25.00 

MONO/CGA GRAPHICS 

$45.00 

512K TRIDENT VGA. 

$75.00 

1M CIRRUS VGA. 

$109.00 

VESA LOCAL BUS CARDS 

1M CIRRUS VGA. 

$169.00 

1M TRIDENT VGA. 

$129.00 

IDE I/O CONTROLLER . 

$39.00 

CACHING IDE CONTROLLER 

PROMISE DC4030. 

$240.00 
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Construction Project , 


AN IMPROVED DSO 
ADAPTOR FOR PC'S - 3 

To conclude the description of our new PC-based DSO adaptor Mark 2, here is a guide to using it in 
conjunction with the new and enhanced ‘Version 3.0’ software package available from David Jones. 


by JIM ROWE 

Just before we discuss using the new 
DSO adaptor, there’s one aspect of the 
calibration process I forgot to mention 
in the second of these articles. This is 
calibration of the timebase, using trim¬ 
mer capacitor CV5 at the centre rear of 
the PCB. 

Frankly, this aspect of the DSOA’s 
calibration is not likely to be of much 
relevance to most builders and users of 
the project Because the master timebase 
oscillator is held very close to 2MHz by 
quartz crystal XI, the timebase ‘speeds’ 
or sampling rates are already much 
more accurate and stable than those in a 
conventional analog scope. Typically 
they’ll be within a few parts in 10,000 
— even if you simply leave the trimmer 
in its mid-range position and forget it. 

. This is obviously more than sufficient 


for most measurements with a DSO, and 
in any case it represents a time resolu¬ 
tion which is significantly better than 
the DSOA and its software are capable 
of displaying. 

However if your needs are 
specialised, and you do want to adjust 
the timebase oscillator to its highest ac¬ 
curacy, you’ll need access to a digital 
counter with a high-accuracy timebase 
of its own. A suitable combination 
would be the Low Cost 1GHz Counter 
of April 1993, fitted with the Hi-Res 
Mod of March 1994, and using the TV- 
Derived Frequency Reference (October- 
November 1993) as its timebase. 

Once you’ve set up these instruments, 
or a counter with equivalent accuracy, 
alongside the DSOA, the calibration 
procedure is very simple. All you need 


do is measure the exact frequency of the 
‘lus’ timebase signal (at the rearmost 
pin on the row between U6 and U3/4/7), 
and adjust CV5 with an insulated align¬ 
ment tool until the frequency measures 
as close as possible to 1.000000MHz. 

Note that it’s best to measure the 
1MHz (lus) output from the timebase 
divider chain, rather than the 2MHz sig¬ 
nal from the oscillator itself, as this 
avoids disturbing the oscillator due to 
loading effects. The earthy side of the 
counter used for this measurement 
should be connected to the ‘E’ pin on 
the rear of the DSOA board, between 
CIO and R22. 

This one measurement and adjustment 
sets all of the timebase speeds at once, 
since they’re all derived from the same 
oscillator and effectively ‘locked’ by the 
divider chain. And with that out of the 
way, we can now turn our attention to 
using the DSO Adaptor in practice. 

Using it 

If you team your new DSO Adaptor 
with David Jones’ DSOA improved 
software. Version 3.0, you’ll find that 
operation is surprisingly straightforward 
— and not very different from using a 
conventional analog scope. The main 
difference is that the DSOA is by its 
very nature a storage scope, and with 
the software you’ll be able to not only 
save the captured waveforms on disk 
and recall them later, but also print them 
out to keep a nicely annotated ‘hard 
copy’ record. 

Many of the controls on the DSOA it¬ 
self are used in a very similar way to 
those on a conventional scope — like 
Input Coupling, Trig Polarity and Trig 
Level. The Trig Source switch is also 
very similar, allowing you to choose 
either the vertical signal itself (Int) or 
another external signal (Ext) as the 
source used to trigger sampling. 



Update Mode 
One shot 
Data loading 
Load file 
Save file 
Files 
Quit 


Retrieve data 
Buffer size 
Address select 
Waveform 

Trigger HOST/DSOA 
Graticule ON/OFF 
Mode START/STOP 


Clock (host) rate 
Pr. 


Print _ 

Export to 


U Scroll window 
<> Fine window scroll 
+- Expand/Zoom window 
Hm/End Window limits 
t± Uert.Range 
«-■» Time/Sample 
ENTER- Redraw window 


This screen dump from David Jones ’ DSOA version 3.0 software shows a 20kHz 
sinewave as captured by the DSO Adaptor Mk2. It was printed out using the 
screen capture program ‘Pizazz’, as mentioned in the text. 
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Vertical Range switch S2 and 
Time/Sample switch S8 are used in a 
very similar way to the vertical and 
timebase switches of an analog scope. 
The main differences here are that (a) 
the Vert Range switch is marked in 
terms of volts for full-scale deflection, 
rather than volts per graticule division, 
and (b) the Time/Sample switch is really 
selecting the sampling clock, even 
though it has much the same effect as a 
conventional timebase control. 

When you’re using the adaptor with 
the DSOA V3.0 software, the screen 
automatically displays the more familiar 
Volts/Div vertical calibration, provided 
that you update it by selecting the FSD 
range you’ve set the hardware to. The 
same applies to the time calibration — 
if you select the Time/Sample setting to 
match the range selected by S8, the 
software automatically displays the 
Time/Division horizontal calibration, 
according to the number of samples 
you’re displaying at any time. 

The only other thing to remember 
about the Time/Sample switch is that 
since it’s really controlling the sample 
rate, you must ensure that you set it high 
enough to get good resolution of the sig¬ 
nal you’re interested in. Although 
Nyquist’s Theorem talks about the need 
to take at least two samples per cycle, 
with a DSO this really refers to the 
highest frequency component in the sig¬ 
nal — not its fundamental. 

In practice, this means that with a 
simple real-time sampling system like 
the DSOA, you really need to sample at 
least 10 times higher, and preferably 20 
times higher than the signal frequency 
in order to get a good idea of its true 
waveshape. So with most signals, it’s 
best to start with the Time/Sample 
switch at maximum (lus), and only 
reduce it to lower settings if you need 
to, in order to ‘compress’ the display 
and see more of the waveform on the 
screen at once. 

Note that if you DO find yourself 
needing to look at signals near the top of 
the DSOA’s frequency range, where 
you’re inevitably getting only about 10 
samples/period (even on the highest 
lus/sample setting), you should expect 
some apparent waveform distortion due 
to the sampling process itself. This is il¬ 
lustrated in one of the sample 
waveforms shown (the one of a 102kHz 
sinewave); you can see how the 
waveform reconstruction becomes 
somewhat crude and ‘triangular’, and 
in this case varies from cycle to 
cycle due to the varying phase relation¬ 
ships between the sampling clock and 
the signal itself. 


It would be possible to remove this 
‘sampling distortion’ by software inter¬ 
polation and/or averaging, but the 
DSOA software doesn’t have this 
capability as yet. 

Note too that because the DSOA’s 
maximum sampling rate is lMS/s, it 
cannot capture events which take place 
in less than a microsecond — even 
though the bandwidth of its vertical 
amplifier is about 600kHz, and it has an 
effective risetime of around 200ns. So a 
captured waveform will actually have 
minimum apparent rise and fall times of 
lus, as you can see from another of the 
sample waveforms. Any events which 
occur between one sample and the next 
are ‘lost’ in the sampling process. 

As mentioned previously, the green 
‘Sampling* LED indicates when signal 
sampling is actually taking place. If it 
isn’t glowing, even though the software 
may be displaying a waveform, the 
reason is likely to be that the DSOA 
isn’t triggering for some reason. You 
may need to adjust the Trig Level con¬ 
trol, for example. (When triggering isn’t 
taking place, the screen simply displays 
the samples left in the DSOA’s memory 
from the last time it did do a sampling 
sequence.) 

The ‘Reset’ button is to ‘wipe the 
DSOA’s slate clean’, and prepare it for a 
new sampling sequence. If you have the 
DSOA set for signal triggering and in 
Start mode, resetting will automatically 
trigger off a new sampling sequence 
from the first appropriate signal transi¬ 
tion. 


Of course at times you may wish to 
disable signal triggering, and initiate 
sampling yourself, using the ‘Man Trig’ 
button (or using the DSOA software’s 
‘PC Trigger’ mode). You can disable the 
signal triggering in a couple of different 
ways: by switching Trig Source to ‘Ext’, 
without an external trigger signal actual¬ 
ly connected, or by simply turning the 
Trig Level pot to maximum (so the trig¬ 
gering level is set beyond the signal’s 
normal range). 

Stop mode 

Until now, we’ve really been talking 
about the DSOA with its Trig Action 
switch set to the ‘Start’ position — 
which produces operation very similar 
to that of a conventional analog scope. 
When triggering occurs, sampling 
begins and we capture what happens im¬ 
mediately after the triggering event. But 
if you move this switch to the ‘Stop’ 
position, the DSOA can operate in a dif¬ 
ferent way — a way that allows you to 
see what happened in the time period 
just before the triggering event. This 
sometimes-very-handy feature can real¬ 
ly only be provided on DSO’s, and is 
often called pre-triggering mode. 

To use the DSOA in this mode, you 
first turn the Trig Action switch to Stop, 
and then press the <M> key on the PC 
keyboard to let the software know 
you’ve changed mode. Then you start 
the DSOA sampling yourself, by either 
pressing the Man Trig button or alterna¬ 
tively by pressing the <0> key (for one- 
shot sampling). The DSOA’s green 



PC-DSOA Mk2 
Version 3.0 
<c)1994 D.JONES 
TR0NN0RT Techn 


CHI : ACTIVE 

FS ut: IV 
T/Snp: IPs 
U/Div: 0.1V 
T/Div: 5ps 

CH2 : 

fs vt: 
t/Smp: 
V/Div: 
T/Div: 

5 V 
10PS 
0.5V 
50ps 

start: 

0ps 

Trace: Single 

ttSaMples: 

50 

Buff.Size: 

4KB 

Trig Mode: 

START 

Trig fro*: 

DSOA 

Port Addr: 

LPT2 

Host Clk: 

0sec 


Update Mode 
One shot 
Data logging 
Load file 
Save file 
Files 
Quit 


Retrieve data 
Buffer size 
Address select 
MaveforH 

Trigger H0ST/DS0A 
Graticule ON/OFF 
Mode START/STOP 


Clock (host) rate 
Print display 
Export to ASCII 


U Scroll window 
<> Fine window scroll 
♦- Expand/Zoow window 
Hw/End Window linits 
ti Vert.Range 
«--* Tiwe/Sanple 
ENTER- Redraw window 


Another screen dump printed via ‘Pizazz', this time showing a captured sinewave 
at about 102kHz. Note the sampling distortion visible in particular at the peaks 
of the wave. The cause of this distortion is also discussed in the text. 
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sampling LED will glow, showing that 
sampling is taking place. 

What happens now depends on your 
Trig Source selection: either a signal 
event or an external trigger signal event 
can be made to STOP this sampling — 
and when this happens, the samples left 
in the DSOA’s RAM buffer (which can 
then be read out for display) will repre¬ 
sent what happened to the signal just 
BEFORE the trigger event. 

How long a time period you’ve cap¬ 
tured before the trigger event occurred 
will obviously depend on your 
Time/Sample setting. For example if 
you have the Time/Sample set for lus 
per sample, you’ll have captured the 
events which took place in the last 
32.768ms (32768 x lus) before trigger¬ 
ing. If you had instead set the 
Time/Sample switch to lOus per sample, 
you’d have captured events in the last 
327.68ms — get the idea? 

The main point to grasp about Stop 
mode is that you have to initiate sam¬ 
pling either manually or from the PC 
(via the <0> or <U> keys), because in 
this mode the signal-derived triggering 
forces the DSOA to stop sampling. 

By the way, it’s important to note 
that in Stop mode, you must really set 
the DSOA’s memory depth to 32K — 
the full depth of the memory chip — 
and the software setting to match. This 
is necessary because the software 
needs to be able to cycle through the 
full address range of the memory 


(beginning from where sampling 
stopped), in order to bring back all of 
the pre-trigger event samples. 


Software update 

As mentioned in the first article, David 
Jones (the designer of the original DSO 
Adaptor) of Tronnort Technology has writ¬ 
ten a new and expanded version of the 
updated software for his own adaptor, 
especially to suit our new model. The 
new Version 3.0 software takes full ad¬ 
vantage of the extra features of the Mk2 
Adaptor, and offers many 'user friendly' 
features of its own. 

The new Version 3.0 DSOA Software 
is available directly from Tronnort Tech¬ 
nology, of 12 Copeland Road, Lethbridge 
Park 2770. It costs only $30 plus $5 to 
cover postage anywhere in Australia, and 
therefore provides an economical way to 
put your DSO Adaptor Mk2 to very practi¬ 
cal use. 

We understand that some kits for the 
DSO Adaptor Mk2 may include the cur¬ 
rent version of this software, by arrange¬ 
ment with Tronnort. However kit 
constructors may still wish to register with 
Tronnort as a user of the software, so 
David Jones can keep you posted on any 
further upgrades he releases in the fu¬ 
ture. 


Software functions 

That just about completes our descrip¬ 
tion of the DSO Adaptor Mk2 itself; all 
that remains are a few further comments 
about the matching enhanced V3.0 
software, written by David Jones. 

There’s no need to go into great depth 
here, because David includes a quite 


detailed and comprehensive ‘README’ 
file on his software disk. So I’m only 
going to offer a few additional (and 
hopefully helpful) comments of my 
own. 

Basically, David’s software is very in¬ 
tuitive and easy to use. It provides three 
basic modes of interacting with the 
DSOA, two of which we’ve already dis¬ 
cussed during the calibration procedure: 
One-shot mode (<0> key), which in¬ 
itiates a single sampling and retrieval 
sequence, and Update mode (<U> key), 
which produces a continuous ‘real time’ 
series of sample/retrieval sequences, 
until you press the <ESC> key. 

How rapidly the waveform display is 
actually updated in ‘U’ mode depends to 
a large extent on the clock speed of your 
computer, and of course on the sampling 
rate you have selected in the DSOA it¬ 
self. To speed things up, David Jones 
has arranged the software so that in this 
mode, it only retrieves enough samples 
to maintain the screen display, rather 
than the full memory depth you’ve set. 
Typically with a 12MHz AT machine 
and 500 samples displayed, you get 
around three updates per second; this 
speeds up to about six-eight per 
second if you’re displaying the mini¬ 
mum of 50 samples. 

By the way at the end of a one-shot 
‘<0>’ sampling, and also when you end 
up an Update or ‘<U>’ sequence, the 
software then does a full reading of the 
DSOA’s effective memory depth, to 
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Host Clk: 0 sec 

jmTE (n/’D/y): 04-23-1994 


TIME 

: 16:39:80 



Not a screen dump, but a printout from the DSOA software Itself, via a somewhat elderly Epson compatible dot matrix 
printer. The waveform visible Is the trigger output from the author's 1MHz Pulse Generator, captured in Stop mode The 
waveform’s relatively slow apparent rise time is due to the DSO Adaptor’s minimum sampling resolution of lus. 
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allow you to examine the full set of 
samples. So the software gives you the 
‘best of both worlds’ — fast screen up¬ 
dating, but full memory reading as well. 

The third mode of operation is 
Retrieve mode, which is activated by 
pressing the <R> key. This does not in¬ 
itiate a new sampling sequence at all, 
but merely gets the software to retrieve 
the existing samples from the DSOA’s 
memory. It’s therefore handy for retriev¬ 
ing a full waveform record after you’ve 
done manual sampling, in either Start or 
Stop mode, or for doing a second 
retrieve of samples if you suspect the 
first retrieve may have been garbled in 
some way. 

The waveform file disk saving and 
retrieval functions of the software are 
quite straightforward, as is the printing 
function. In fact the main thing to 
remember, when you’re using the 
software, is to keep it updated on the 
DSOA hardware settings as you change 
them. If you do this, the software will 
not only give you an accurately 
calibrated display, but will often flag up 
any potential problems. 

By the way, since I wrote the first of 
these articles, David Jones has added 
the printing function. This is written to 
suit the popular Epson-compatible dot 
matrix printers, and seems to work well 


with most of these (although not with 
one of ours — a Star NX-1000, for 
some reason). 

At present this is the only type of 
printer handled, but he’s hoping to pro¬ 
vide it with the ability to drive HP- 
Laseijet II compatible printers soon. 

In the meantime, as far as we have 
been able to determine the Version 3.0 
DSOA software is quite compatible with 
popular DOS-based ‘screen grabber’ 
software, like Pizazz. This kind of pro¬ 
gram allows you to capture the screen 
and DSOA waveform at any time, and 
either print it out (on almost any kind of 
printer), or convert it to one of the many 
popular image formats for importing 
into another software package. 

So using a screen grabber package 
like Pizazz, there’s no problem in get¬ 
ting ‘hard copies’ of your DSOA 
waveforms, or feeding them into other 
packages. This was in fact the technique 
used to obtain the screen grabs shown in 
this article. 

That’s about it, I think. All that 
remains is to thank David Jones for his 
co-operation in developing the modified 
version of his enhanced software, to 
support this project, and to wish 
builders success in building and using 
their DSO Adaptor Mk2. I trust you’ll 
find it as useful as I have, already! ❖ 



SM CAPACITORS SM RESISTORS 
LARGE AND SMALL QUANTITIES 
2sa, 2sb, 2sc, 2sd, 2sj, 2sk, 3sk transistors 
WIDE RANGE OF IC'S 
CAPACITORS RESISTORS ELECTROLYTIC'S 

DELTA COMPONENTS 

182 COOPER RD YAGOONA, NSW 2199 
ph: 61 2 796 2888 FAX: 61 2 7963 802 
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PC DIAGNOSTICS MADE EASY 

SLASH DOWNTIME AND 
OPERATING PROBLEMS 

With PC Probe” you’ll save time and money when your PC starts 
acting up. In one easy to use package you get Diagnostics. Virus 
Protection (lor over 700+ known viruses). Benchmarks (including the 
famous LandMark System Speed Test”). Performance Enhancement 
Utilities, and System Information. Combined, this arsenal ol tools will 
keep your system up and running at peak performance and remove 
the mystery- about what’s inside. 

PC Probe diagnostic testing quickly isolates the source of hardware 
problems, even locating bad RAM chips. It tests system board. RAM. 
video, keyboard, com ports, floppy and hard drives. Ethernet card and 
more. Run PC Probe tests in batch mode or single pass, remote or 

PC WON’T BOOT? THEN JUST 
KICKSTART IT! 

Don’t replace your motherboard, don’t call service, use 

KickStart 2™. When serious hardware problems occur, 
nothing gets you up and running as fast. KickStart 2 
measures power within 2.5% on all four voltages, shows 
Power-On Self-Test (POST) failure codes, and features on¬ 
board ROM-based diagnostics allowing you to determine and 
remedy the problem quickly, easily, and inexpensively! 

Built-in serial and parallel I/O allows for testing via modem, 
or simply logging resiits to a remote terminal, printer or 
laptop. You can configure your own test routines and store 

valuable setup time. Includes serial and parallel loopback 
plugs and Landmark JumpStart AT ROM BIOS for testing 

PCs that don’t issue POST codes. KickStart 2 tests your 
system regardless of 0/S (even UNIX). 

On-board switches, LEDs, and digital displays allow 
complete control over testing in systems lacking video or 
disk (ideal for motherboard or system burn-in). 

Kick Start 2 is the ultrnate SECURITY CARD too! With both 
supervisor and user larels of password protection, you can 
prevent unauthorised use of your PC and accidental running 
of destructive tests. 

HARD CORE TESTING FOR 
PROFESSIONALS 

Landmark/SuperSoft Service Diagnostics^ is ideal for 
professionals requiring the most exhaustive diagnostic test 
capabilities. Each module is CPU specific, including PC, 

XT, AT, 386/486, and PS/2. Since 1981 major 
manufacturers like Wang, Xerox, Prime, Sony, DEC, NEC, 
and NCR have relied on Service Diagnostics to tackle 
their tougest operating problems. 

Intended for professional service and repair technicians, 

Service Diagnostics is also easy to use for the novice. 

Clear, concise on-line help and intuitive menus make 
finding system problems a breeze. Tests all CPUs, math 
chips, all memory, floppy, fixed and non-standard disk 
drives, standard/non-standard printers, system board, 
video, com ports and all keyboards. Utilities include low- 
level reformat, log bad sectors, edit bad sector table; the 
partition editor allows you to set up multiple partitions; 
back-up program transfers hard disk image on 
unformatted floppies and allows for restore after reformat. 

Ideal for UNIX and other operating systems, the self¬ 
booting version doesn’t require DOS. The manual offers 
troubleshooting tips to the component level. Also available 
in a complete Kit including; all CPU specific software, dual 
size floppy alignment software (see Alignit), and PC/XT & 

AT ROM POSTs. Winner of the PC Magazine Editor’s 

Choice Award In August 1990. 

THE 5 MINUTE SOLUTION TO 
FLOPPY DRIVE FAILURE 

With Alignit™ you can dean, diagnose, and align your floppy 
drives in minutes without a scope. Patented technology 
requires only screwdriver to perform ANSI-accurate 
alignments (.3 mil). 

Alignit is ideal for corporate users with 2 or more PCs 
because it includes a “GOLD STANDARD" feature so you 
can align all your PCs to the same in-house standard, 
guaranteeing that all your floppies are perfectly 
interchangeable between PCs. 

80% of all floppy drive failures can be fixed with Alignit so 
don’t replace your drive, save time and money instead. 

Includes dual size floppies, (both high and low density) and 
no-mess pre-lubricated cleaning diskettes (both sizes) good 
for 180 uses. Replacements and single drive size versions 
available. For al PCs and compatibles. 

Interworld Electronics & lOOO Glenhuntly Road, Tel: (03) 563 5011 

WW Computer Industries (Aust) Pty Ltd Caulfield South , VIC 3162 Fax: (03) 563 5033 
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AYCAR BARGAINS FOR JULY 




SURROUND SOUND SPEAKERS!!! 

If you want to experience that amazing cinema sound in 
your home you will need a surround sound processor and 
surround sound speakers. A surround sound system requires two front 
speakers (you can use your hi fi speakers for these), two rear speakers 
and a centre speaker. We now stock the fabulous ACCUSOUNO 
bookshelf speakers and centre speaker. These are prebuilt (not kits), 
are cheaper than previous kits and sound fantastic. 

BOOKSHELF / REAR SPEAKERS 

These speakers are 
exceptional! They handle an 
amazing 50WRMS and they 
are only 260mm high! They 
incorporate a 4“ high 
compliance polypropylene 
woofer and a quality 25mm 
dome tweeter. 

Use them as bookshelf 
speakers, or as rear speakers 
in a surround system. (We 
think they are as good as, if 
not better than the SA50 
speaker kit they replace. The 
SA50's sold in a kit form for 
$369 pair and only handled 
30WRMS, and you had to 
/build them!) 

They are finished in black woodgrain, with push terminals on the rear. Call into any 
Jaycar store for a demo. 

Specifications; 

.; Power handling: 

I Sensitivity: 

. Tweeters: 

1 Weight: 




50WRMS 
89dB 

25mm dome 
4.6kgs per speaker 

Cat. CS-2430 


Frequency range: 70Hz to 20kHz 
Bass drivers: 4“ polypropylene 

Crossover: first order bypass filter I 

Dimensions-mm: 260(H)x160(W)x 215(D) 

ONLY $299 / PAIR 


CENTRE LOUDSPEAKER 

IThis speaker has two 4" 

' polypropylene drivers which 
(are the same as in the 
bookshelf speakers. It also 
J incorporates a dome tweeter 
Jtfor highs. All drivers are 
- completely shielded for use 
j near the TV. This eliminates 
colour distortion on the TV. It 
handles a massive 50 watts, however we doubt you will ever need to use this sort of 
power. It's finished in black woodgrain with black speaker cloth mounted on a grille. 
Specifications: 

Power handling: 50WRMS Frequency range: 80Hz to 20kHz 

Sensitivity: 89dB Bass drivers: 2x4" polyprop shielded 

Tweeter: 25mm dome shielded Weight: 7kgs 

Dimensions-mm: 160(H)x435(W)x215(D) 

Cat. CS-2432 ONLY $269 



JUPITER 2 UHF PARABOLIC ANTENNA 

This antenna looks like a satellite dish and offers 
far superior reception than what you would 
imagine. And at around $50, if far cheaper - "$ 
per dB gain" than conventional UHF antennas. 

It's suitable for fringe areas and its not as 
directional as some antennas, which is a benefit 
for fringe locations. Its also lightweight, needs 
no assembling and is easy to use. 

SPECIFICATIONS: 

•Channels: 21 to 69 •Gain: 16 to 19dB -Bands: 

4 and 5 •Dimensions: 580mm diameter 
Supplied with mounting bracket. Requires T 
connector for cable entry Cat PP-0640 $1.20 

Cat. LT-3188 ONLY $49.50 

300 WATTSINEWAvilNviRTER 

True Mains Power from a battery. 

This new Sinewave Inverter is made in 
Australia by Power Conversions Pty 
Ltd. A sinewave inverter generates 
mains type power with the correct 
peak and mean voltages guaranteeing 
reliable, optimum performance for the 
connected electrical equipment. 

FEATURES *300 watts continuous 
•compact ‘lightweight ‘rugged and 
reliable ‘stable output power 
•efficient - 82% -silent 

TOTAL PROTECTION ‘input over and under voltage electronic short circuit -reverse 
polarity ‘over temperature ‘circuit breaker overload protection -electronic current limiting 
SIMPLE TO USE -connect to a battery and switch on, it's now in standby mode - plug in 
the appliance and the unit will automatically turn on 
TWELVE MONTHS WARRANTY 

SPECIFICATIONS ‘input voltage: 12VDC.10-14.5VDC ‘output voltage: 240VAC +/-6% 
•output frequency: 50Hz +/-10% ‘output power: 300 watts, 450 watts peak ‘continuous 
DC current: 30 amps *THD: 3% resistive loads ‘efficiency: 82% peak, 70% at 10% load 
•power factor: +/-0.75 ‘idle state consumption: 0.8 watts -max AC lead length: 10 metres 
•size: 260 x 230 x 105mm ‘weight: 3kgs. 

Cat. MI-5030 ONLY $699 

10 BAND PORTABLE RADIO 

This radio features good tonal quality, and is ideal for listening 
to the races, football while gardening etc. It has AM, 

FM, LW and short wave bands covering 5.85MHz 
to 22.1MHz. 

Features include: ‘LED tuning indicator -earpiece 
is supplied *3VDC power socket ‘telescopic 
antenna ‘Operates from 2 x AA batteries (not 
supplied) -size: 175(L) x 85(H) x 40(D)mm. 

Cat. AA-2210 $29.95 


Digital Multimeter Price Breakthrough - Excellent Value! 



d 



j 


New Polycone 6" & 12" Woofers 

WITH RUBBER EDGE AND NEW SPECIFICATIONS 


BRILLIANT RANGE OF MULTIMETERS ALL OFFER UNBELEIVABLE VALUE FOR MONEY 

For full specificationsand list of all the features associated with each model see our 1994 catalogue. 
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Low Cost 

•3.5 Digit 12.5mm' 
High Display LCD 
•Transistor Test 
• Diode Test 
•10 Amp Current 


30 Range 

•Large Display 
•Transistor Test 
•Audible Continuity 
•20 Amp 
•Diode Test 


Freq. Counter 

•Transistor, Diode & 
Continuity Test 
•Capacitance 
•Auto Power Off 
•Large Display *20 Amp 


4.5 Digit 

•Freq Counter *20 Amp 
•Transistor/DiodeTest 
•Capacitance -Data Hold 
•Large Display ‘Auto 
Power Off ‘Overload 
Protected *19999 Count 


6" Speaker Specifications - ‘Power Handling: 30WRMS -Freq 
Response: 59-3kHz ‘Resonant ‘Frequency: 59Hz -Sensitivity: 86dB 
1W/1M ‘QMS: 3.92 -QES: 1.3426 -QTS: 1.000 -VAS: 15.4L 

Cat. CW2108 Now Only $29.50 

12" Speaker Specifications - -Power Handling: 80WRMS *Freq 
Response: 24.5-4kHz ‘Resonant Frequency: 24.5Hz -Sensitivity: 
90dB 1W/1M *QMS: 3.04 -065:0.3691 -QTS: 0.3291 *VAS: 175.5L 

CW2130 Now Only $82.95 
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10% Off Guardall Wireless House 
Burglar Alarms 

See 1994 catalogue - page 54 for full details. 

4 Sector Kit 

•1 x receiver panel *1 x PIR *1 x reed switch 
•1 x remote *1 x 240 volt plugpack 

Cot. LA-5220 

Was $399.50 July $359.55 

3 Sector Kit 

•1 x receiver panel -1 x PIR *1 x remote 
controller *1 x 240 volt plugpack 

Cat. LA-5221 

Was $289.50 July $260.55 


tLtl» I ttUIMIUi JHYUHn tLtU I hUIMIUd JMYUMn tLtU I KUIMlOb JAYUAn tLtU I KUIMlUb 

ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS, 
ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS, 
ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS, 

WOOFERS AND TWEETERS REDUCED INICS 


Plus 10% Off Extras 




cat 

was 

now 

PIR 

LA-5224 

$99.00 

$89.10 

Remote 

LA-5222 

$44.95 

$40.46 

Reed Switch 

LA-5226 

$54.95 

$49.46 

Wireless Keypad 

LA-5228 

$89.50 

$80.55 
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Camcorder Wireless Microphone 
System 

With this 
microphone 
system you 
can be 
videoing 
someone 50 
metres away 
and hear and 
record them 
talking as if 

they were_ 

standing right next to you. And it works well. It consists of • a receiver 
which mounts on the camcorder -An earpiece is supplied so you can 
monitor what is being said -A transmitter which clips on the belt of the 
person using the microphone. -Two microphones are supplied - one 
is a tie clasp type and the other is a small hand held type. 

See catalogue for full details. 

Cat. AM-4065 Was $129.50 July $99.50 




10" Black Cone 
woofef 

I 


This is a quality woofer with foam roll 
surround, silver dust cover and grey 
ribbed cardboard cone. Listed below are 
all the specifications we have available. 
Impedance: 8ft -Power Handling: 60 
watts -Res Freq. (approx): 38Hz -Freq 
Resp: 38 - 3kHz -Suitable Enclosure: 
25L or more - sealed 

Cat. CW-2117 Was 
$24.95 Now $17.95 


Economy 1005 Piezo 

This unit is similar to US-made piezos 
but is Asian sourced, and much lower 
in cost. Does not require a crossover. 
Handles 30V rms, which relates to 112 
watts in 8ft systems and 224 watts in 
4ft systems. Frequency response 3kHz 
- 35kHz, sensitivity 92dB. 

Cat.CT-1907 Was $14.95 


Now $10.00 


Economy 1141 Piezo 

Another similar design to a US- 
made piezo at a much lower price. 

Does not require a crossover. 

Handles 30V rms which relates to 
112 watts rms into 8 ohms and 224 
watts rms into 4 ohms. Ideal for 
PA’s, band work, etc. -Frequency 
resp: 2.5kHz - 35kHz -Sensitivity 
92dB -Dim: 187 x 79mm 

Cat. CT-1908 Was $19.95 Now $14.95 


Re/sponse Dome Tweeter 

The Re/Sponse dome tweeter reproduces highs with smooth 
and detailed performance. It features ferrofluid injection in the 
voice coil gap which allows for increased power handling and 
greatly reduces failure due to high thermal 
transients. Specifications as follows. 

•Power Handling: 40 watts rms -Frequency 
Response: 1.5kHz - 21kHz -Resonant 
Frequency: 1.2kHz -Sensitivity: 94dB Iw/lmtr 

Cat. CT-2010 Was $24.95 Now $20 



Extremely Low Cost Extension 
Car Speakers 

CAR SOUND ON A 3RD 
WORLD BUDGET. 

Whilst they are cheap, they 
work OK! The enclosure 
itself is moulded in a cheap 
plastic - so we do not 

recommend them for rear __ 

parcel shelf installations in cars in hot climates. The 4 wide range speaker has a 
pleasant sound about it though. They will handle about 5 watts RMS. Ideal for 
workshops, cool cars, sound blasters etc. Measure 130W x 25H x 63Dmm each. 

Cat. AS-3150 Only $6.95 a pair 



Large Tripod 

Features: -two way pan 
head with quick-release 
plate and spring operated 
locking pin for camcorders 
•extra long stick 
•continuously adjustable by 
means of a crank with 
adjustable friction brake -tripod 
legs with vertical lever locks -cross A 
bracing and closed channels - rubber v 
feet -max extended height 131cm 
•retracted height 53cnr 

Cat: AV-6535 Was $59.95 
For July $49.95 



"Tweetie Pie" 

This amazing little 
piezo screamer 
(57Lx33Hmm) 
emits all 6dB wail. 

Its virtually 
unbearable, 
especially if 
mounted inside the 
car. Current 
consumption 
200mA. 

Cat. LA-5255 
Now $13.95 


Was $17.95 
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EVEREADY 
ANYWHERE LIGHT 
SLASHED 

The Anywhere light runs on two “D" 
size batteries and is ideal for use in 
closets, stairwells, attics, 
basements, camping, cars - 
anywhere where you need some 
light. It incorporates an on/off 
switch. Size: 159(dia) x 50(deep) 
mm. These used to sell for around $25.00. 

Cat. 5T-3035 Cat Price $9.95 



July $6.95 


25mHz Dual Trace Cro 

25mHz for 20mHz Price! New Model 

Includes component tester and screen back 
lighting. Probes use QC1902 $39.50ea. See 
catalogue for full details. 

Cat. QC-1900 $699 

2 Pin Wired Plug & Socket 

Two pin quick disconnect cable assemblies fitted with 
male and female connectors. Includes 45mm of cable 
for easy connection. Ideal for electrical connections for 
car stereo, communication equipment, speakers etc. Limited quantity. 

Cat. PP-2032 


$3.95* 


Transformer Bargain 

Ferguson Brand PL222/40/1 Flat Pack. 

Two secondary windings. Supplied 

with flying leads. Input - 240VAC: OutpuP^^^T 

-Seel 13V40VA/Sec2 36V40VA 

Cat. MF-1040 A Bargain At $10 


co ALBURY - NSW 

BRANXTON - NSW 

&5 Albury Audio Music 

Branxton Video World 

^ Sc 493 Swift Street 

57 Maitland Street 

a Albury 060 411 765 

Branxton 049 381 475 
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MONITOR ANTI GLARE FILTER 

This monitor filter features Anti-reflection and Anti-glare 
glass. It will cutout 100% of UV rays and helps to isolate 
X-rays. It will also enhance screen sharpness and 
contrast and cut daylight reflection. It is designed to 
work with 12-14” monitors and suits MGA, CGA, EGA, 
VGA and super VGA. Supplied with simple mounting 
hardware and a ground clip to stop dust buildup. 

Cat. XC-5150 


DESKTOP COPYHOLDER 

This curved copyholder is fully adjustable for 
personal comfort. It has a tilting bail at the back to vary the 
reading angle and height adjustable document clip for different 
sized paper from A4 to foolscap to legal (up to 370 x 220mm). 
There is also a sliding rule to help you keep track of your place 
in the text. Colour is ivory. 

Cat. XC-5152 $19.95 


COMPUTER JOYSTICK 

Unlike other joysticks, this joystick is 
extremely robust and can handle extreme treatment 
from the toughest of games players! Features include 
•3 sure action fire buttons »a positive response and self 
centering "stick". It is compatible with "IBM PC, XT, AT 
and compatibles. A compatible games card is required. 

It is supplied with cable and D15 plug and there is also 
X and Y calibration controls if required. 

Size - base 130(W) x 100(D)mm. Total height 175mm. 

Cat. XC-5156 _ $36.95 

UNIVERSAL DESKTOP 
PRINTER STAND 

•Fits any 80 or 132 column printer either rear 
or bottom fed. 

•Angled forward for improved visibility of 
printouts and ease of operation. 

•Non slip felt prevent skidding and scratches 
on your desktop. 

Cat. XC-5158 $12.95 





COMPUTER SERVICE TOOL KIT 

This kit contains all the tools you need for 
servicing computers, PC boards, peripherals 
and all types of electronic equipment. These 
are mounted securely by elastic strap 
holders and supplied in a padded black vinyl 
zipper case. Kit includes: 

•1/4” nut driver •3/16" nut driver *IC 
extracter *14-16 pin 1C inserter -tweezers 
•T10/T15 torx screwdrivers •pearl catch 
•No 1 Phillips screwdriver *No 0 Phillips 
screwdriver *3mm slot screwdriver •5mm slot screwdriver •vinyl zipper case 

Cat. TD-2040 $37.95 




3.5" Floppy Diskette 
Storage Box 

This high impact plastic storage box will keep 
your disks safe and free from dust, dirt etc. Holds 
"100” disks and has a lockable (2 keys supplied) 
clear perspex lid for added security. Comes 
complete with plastic file dividers. 

Cat. XC-4690 Don’t pay $12.95 - Jaycars price $9.95 



3.5" REPLACEMENT DISK 

STICK ON LABELS 

These are hard to get, but we have some. These are 
the same as supplied in each box of disks. Consists 
of 2 of each colour - yellow, red, green, blue & pink 

Cat. XC-4780 PktlOOfriy $1.20 






These speakers are designed to work with a Walkman or portable CD, 
or even your computer. We were offered a quantity of these & simply 
could not believe the price. They are about half what they should be. 

They look like something from the future, they are bright yellow in colour, and the top 
part where the speaker is can be tilted back and forward. Each unit requires 2 x AA 
batteries (not supplied). Power output is a huge 6 watts and the speaker diameter is 
about 80mm or 3". 

They are very efficient, so there is a good volume level from a standard level input - 
better than most. Tonal quality is also very good. The amplifiers can be switched off, & 
they can then be used as normal speakers. Supplied with cable & 3.5mm stereo plug 
Grab a pair while we have got them. Size: 135(H) x 100(W) x 75(D)mm. 

Cat. AS-2965 Only $19.95 / pair 


PRO SERIES 3 STEREO POWER AMP KIT 

FEB/MAR 1994 

Based on the new flat pack ^ t O C ^ 
power MOSFETS. the new I S 

PRO Three incorporates I |y| O ^ 

transformers - amounting Br;~~ p 

to an increase in over ■ 

30% on our highly B I ~~~ J 
successful PRO Series One B^ 

Rated at 185WRMS into 8 ohms per channel. 

Cat. KA-1760 S 


$599.00 



New Generation Rechargable A A 
Penlight Batteries - 1.2A/Hr 

EVEN LARGER CURRENT THAN BEFORE. WAS 1.1AHR - 
NOW 1.2AHR. A 10% INCREASE IN CAPACITY FOR NO EXTRA CHARGE! 
These new generation batteries are Ni-MH which is Nickel Metal - 
Hydride. Advantages of Ni-MH batteries: -Higher current capacity 
•No memory effect -Flat discharge curve *High drain performance 
•Recharge for 14 hours at 100mA •Capacity: 1200mAh 

Cat. SB-2455 $7.50 

MIXED SEMICONDUCTOR PACK 

INCLUDES AT LEAST 100 SEMIS 

Brand new batch just made. These may include 
ICs, diodes, transistors etc. 

Cat, ZP-8990 STILL ONLY $10j 


BARGAIN BAGS BACK AGAIN 


100% FANTASTIC - 100% JUNK 
Yes, we've made another batch of Bargain bags. They contain about 
2kgs of assorted electronic "JUNK". Unfortunately due to the massive weight P+P is 
normal rates plus $5 

Cat. XB-9000 ONLY $14.95 



Headphone 
Bargain 

Another surplus stock 
purchase, lightweight 3.5mm 
mono plug (use an adaptor or 
solder on a stereo plug for 
stereo headphones). 32 ohm 
impedance. Limited quantity available 

Cat AA-2000 $1.95 



10VAC1 Amp Plugpack 


This plugpack is used| 
to a large extent with 
modems and 
answering machines. 

In most cases this 
one will replace a 9V 
AC plugpack. Terminates to a 2.1mm DC 
plug. 

Cat. MP-3025 $21.50 
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VHS VIDEOTAPE 
FOR UNDER $4 

WITH A LIFETIME GUARANTEE 

Laser brand El 80 HQ Plus 3 hour video cassettes. The tape is 
made In Korea, so you know it's quality, and assembled in China, 
so that's why they are cheap! We've tested them and found them 
fine. They have a LIFETIME GUARANTEE, so if they ever prove 
defective in materials or workmanship we will replace them. Can't 
do better than that! 

Cot AR-1450 $3.95 each or buy 10 for S35.55 




PANEL METER BARGAIN 

This panel meter measures uo to 8 amps. It has 
a white background with the letter A. Overall size is 
52(W) x 51(H)mm. Meter size is 46(W) x 23(H)mm. 

Cat. QP-5050 ONLY $6.95 



15% Off Breadboards For July ' 

See 1994 catalogue - Page 113 - for full details. 

Cot Description Wos 

PB-8810 Distribution Strip $3.95 
PB-8812 Terminal Strip $12.50 
PB-8814 830 Tie Points S17.50 
PB-8816 1660 Tie Points S42.95 
PB-8818 2390 Tie Points S53.95 
PB-8820 3220 tie Points $72.50 
PB-8830 Mini Distribution Strip $5.95 
PB-8832 Mini Terminal Strip $7.95 


0 2 4 6 8 

. 





Low Cost Temperature 

Controller Kit REF: EA 7/94 



This compact controller is 
capable of switching 10 amps at 
240VAC under the control of a 
temperature sensor. The temperature setting is 
calibrated manually, and can be set from sub-zer 
temperatures to around 100 degrees celcius or 
more. Ideal applications include thermostats for 
home brewing, hydroponic gardens, aquariums 

etc. A PCB jumper pin allows the unit to be set to switch the circuits relay either on or off 
when the desired temperature is exceeded. The Jaycar kit comes complete with case, PCB, 
moulded mains plug and socket lead (2.5m either side), all specified electronic components 
and fast response mini glass bead thermistor. Beware of other kits with non specified 
slower response thermistors. 

Cat. KA-1763 ONLY $44.95 


Now 

$3.36 

$10.62 

$14.87 

$36.51 

$45.86 

$61.62 

$5.06 

$6.76 



- REMOTE AREA POWER SUPPLIES 


This informative book gives you an overview of whats involved in 
alternative methods of generating your own electricity for use in 
your home. The chapter headings are: 

Introduction •Electric lights and appliances -System size and 
costs -Photovoltaic solar cells -Wind turbines -Micro hydro 
Diesel and petrol generators -Batteries -Inverters -System 
controls, metering and protection -Purchase, installation and 
maintenance -Safety 
Softcover - 300 x 210mm - 67 pages 

Cat. BC-1164 $15.00'' 


Remute 
Are* Power 
Supplies 




Jvero type Board Discounted 

Alpha numeric grid, pre-drilled 
0.9mm, 2.5mm spacing. 

95mm wide x 3 handy lengths 




{size 

Cat 

Was 

Now 

Save 

195 x 76mm 

HP-9540 

$2.75 

$2 

$0.75 

{95 x 152mm 

HP-9542 

$3.95 

$3 

$0.95 

|95 x 303mm 

HP-9544 

$7.25 

$5 

$2.25 


JAYC 

JAYC 


C 


Experimenters Boards 
Ultra Mini Slashed 

20 holes deep by 16 holes wide with “links" and 
"strips” (bus rails) every 2 holes. Board measures a compact 65 x 
45mm. Supplied as a pair. Can be snapped apart. 

Cat. HP-9556 Was $2.95 Now Only $2.00 



JTHE LATEST KITS 

J Cat Description 

Price B 

, | KC-5163 

Inverse RIAA Filter 

$19.95 i| 

j | KC-5162 

Coolant Level Alarm 

$27.95 I 

; 1 KC-5161 

Metal Detector 

$59.50 I 

KC-5160 

Fast Nicad Charger 

$49.50 I 

J KC-5159 

Universal Stereo Preamp 

$14.95 

j KC-5158 

Remote Control Ext VCR 

$49.95 

| KC-5157 

Stepper Motor Controller $39.95 

1 KA-1762 

Screen Saver For PC's 

$14.95 ] 

KA-1761 

Light & Sound Trigger 

$42.95 ! 


Jaycar 
Butane/ 
Gas W 

We’ve cut out the 
middleman and 
reduced the price. 
Previously a can of 
150g cost $7.95, 
now, Jaycar 150g 
gas is only $5.95. 

NA-1020 
Only $5.95 


Computer Leads At Crazy Prices 


A 

A 

A 


JAYC 

JAYC 


A 

A 

A 


JAYC 

JAYC 

JAYC 

JAYC 

JAYC 


Even Lower Prices 
On Quality Disks! 

•LIFETIME WARRANTY 
5.25' DSDD Cat: XC-4730 $4.50 Pkt 10 
5.25" DSHD Cat: XC-4732 $7.95 Pkt 10 
5.25" DSHD-F Cal: XC-4733 $9.50 Pkl 10 
3.5' DSDD Cat: XC-4736 $7.95 Pkt 10 
3.5' DSHD Cat: XC-4738 $10.50 Pkt 10 
3.5" DSHD-F Cat: XC-4739 $12.50 Pkt 10 


naycar 

m ELECTRONICS 



Printer Lead - 2 m 
Printer Lead - 5 m 
D25 Serial - 2 m 
Serial Ext - 2m 
---, 9 Pin Ext - 2 m 

Novotel Cellular! vga Ext - 2 m 


Was $8.50 
Was $9.95 
Was $8.50 
Was $12.95 
Was $14.95 


phone 
PTR800 
Battery 
Eliminator 
Cat MP-3112 
Was $29.95 
July sellout Only $20 


| Keyboard Ext - 2 m 

! VGA Monitor -1.2m D15 Hi D plug to plug 


CONNECTORS 
D25 plug to Centronics 
D25 plug to Centronics 
D25 plug to D25 plug 
D25 plug to D25 socket 
D9 plug to D9 socket 
D15 Hi D plug to socket 
5 pin Din plug to socket 


CAT NO 
PL-0854 
PL-0932 
PL-0856 
PL-0855 
PL-0871 
PL-0873 
PL-0874 
PL-0930 


WAS 

$12.95 

$15.95 

$11.95 

$14.95 

$12.95 

$14.95 

$9.95 

$9.95 


NOW SAVE 
$7.95 $5 
$9.95 $6 
$7.95 $4 
$9.95 $5 
$7.95 $5 
$9.95 $5 
$6.95 $3 
$6.95 $3 


[Transformer 

;i5VCT@ 150mA 2VA 
[ No 2851 A. 240V primary. 

! Solder terminals 

;Cot. MM-2012 
! Was $6.95 Now $4.95 



.tot 


HEAD OFFICE 

6 Leeds Street Rhodes 2138 

Telephone (02) 743 5222 
FAX (02) 743 2066 


POST & PACKING 

$10 - $24 99 $3.75 

$25 - $49.99 $4.50 

$50 - $99.99 $6.50 

OVER $100 $8.00 


MAIL ORDERS 

P.0. Box 185 Concord 2137 

ROAD FREIGHT ANYWHERE IN 
AUSTRALIA (up to 20kg) $14.00 


MAIL ORDER VIA 

FREE CALL - ORDERS ONLY 

(008) 022 888 
HOTLINE (02) 743 6144 


ADELAIDE SA 
BURANDA QLO 
COBURG VIC 
MELBOURNE CITY 



SPRINGVALE VIC 
CITY 


194 Wright St (Cnr. Selby St) Ph: (08) 231 7355 
Fax (08) 231 7314 Mon-Fri 9 -5.30 Fri 8 30 Sat 9-12pm 
144 Logan Rd Ph:(07) 393 0777 Fax:(07) 393 0045 
Mon-Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 4pm 
266 Sydney Rd Ph:(03) 384 1811 Fax:(03) 384 0061 
Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 - 4pm 
Shop 2,45 A Beckett St City Ph:(03) 663 2030 Fax:(03) 
663 1198 Mon-Fri 9-5.30 Fri 8.30 Sat 9 - 2 Sun 10 - 4pm 
887-889 Springvale Rd Mulgrave. Ph: (03) 547 1022 
Fax.:(03)5471046 Mon-Thur9-5.30Fri8.30 Sat9-2 
129 York St. Ph:(02) 267 1614 Fax(02) 267 1951 
Mon-Fri 8.30 - 5.30 Thurs 8.30pm - Sat 9 - 4pm 


BANKST0WN 


GORE HILL 


PARRAMATTA 


PENRITH 


RHODES 




;i FCTRQNICS JAYCAR ELECTRONI 


363 Hume Hwy Cnr Meredith St Ph:(02) 709 2822 Fax (02)709 

2007 Mon-Fri 9 - 5.30 Thurs 8 30pm Sat 9 - 4 - Sun 10 - 4pm 
188 Pacific Hwy (Cnr. Bellevue Ave) Ph (02) 439 4799 Fax:(02) 
439 4895 Mon-Fri 9-5 30 Thurs 8.30 Sat 9-4pm Sun 10-4pm 
355 Church St (Cnr Victoria Rd) Ph:(02) 683 3377 
Fax:(02) 683 3628 Mon-Fri 9-5 30 Thurs 8.30pm 
Sat 9-4pm Sun 10am-4pm 
199 High St Ph:(047) 21 8337 Fax (047) 21 8935 
Mon-Fri 9-5.30 Thurs 8.30 - Sat 9-4pm Sun 10-4pm 
6 Leeds St Ph: (02) 743 5222 Fax: (02) 743 2066 
Mon-Fri 9 - 5.30 

m 


m 
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DRAKE'S HEW SW8 
SHORTWAVE RECEIVER 

Respected US communications equipment maker R.L. Drake has recently returned to the 
amateur/shortwave market, after a break of a few years. Its latest product in this area is the new 
SW8 World Band Shortwave Receiver, which offers near-communications receiver performance 
(plus FM and air-band reception) in a convenient portable package. 


by JIM ROWE 

Those of us who have an interest in 
radio communications and have also 
been around a while will have no dif¬ 
ficulty remembering the name R.L. 
Drake. Founded back in 1943, the com¬ 
pany was one of the leading US makers 
of communications receivers and 
amateur radio gear back in the 1950’s, 
60’s and 70’s, and its equipment was 
highly respected around the world. But in 
the early 1980’s it seemed to drop from 
sight, at least as far as amateurs and 
shortwave listeners were concerned. 

Apparently the company decided at that 
time to scale down its activities in this 
market, and move into the flourishing 
satellite communications area instead. It 
did well there, too, becoming just as 
respected for its satellite receivers. 

About three years ago, though, the US 
satellite equipment market started to 
plateau, while interest in shortwave lis¬ 
tening began to surge again worldwide. 
So Drake decided to re-enter the market 
it had left before, and in 1991 it released 
the R8, a high performance communica¬ 
tions receiver with all of the latest fea¬ 
tures and facilities. 

The R8 was very well received, par¬ 
ticularly in the USA and Europe, and 
seems to have firmly re-established 
Drake in its old market. As a result the 
company has now been prompted to 
release another model, the new SW8 — 
described as a ‘portable, world band 
shortwave receiver’. 

The new SW8 

The SW8 is lower in price than the R8, 
and perhaps designed for the serious 
shortwave listener rather than the profes¬ 
sional user. It’s a less pretentious receiver 
than the R8, with not quite as many of the 
fancy controls needed for full-scale 
professional work. But instead it offers 
other attractive features, such as FM 
stereo and air-band reception, and the 
ability to operate from six inbuilt ‘D’ 
cells. So in many ways it’s a different kind 


of receiver to the R8, rather than a scaled- 
down version of it 

The SW8 measures 292 x 133 x 
330mm, and weighs a modest 3.9kg (less 
batteries). It’s finished in an elegant matt 
black, and has an LCD panel with switch- 
able orange backlighting and large, easily 
read indications. Other salient features in¬ 
clude a combination carrying handle/tilt¬ 
ing bail, and a telescopic whip antenna 
which ‘parks’ inside the case at the top 
left-hand comer of the front panel. 

The control panel is neat and unclut¬ 
tered, with only three knobs 
(volume/power, tone and tuning). All 
remaining functions are controlled via a 
keypad, with 16 small keys plus a pair of 
larger ‘increment/decrement’ tuning keys. 
One of the 16 smaller keys is a function or 
‘shift’ key, which provides a second func¬ 
tion for each of the remaining 15 keys. 

Three of the smaller keys are for band 
selection, being marked ‘BCB’ (for 
broadcast band), ‘Air’ and ‘SW’. The 


FM broadcast band is accessed by means 
of a second press on the BCB key. Other 
key functions include control of IF 
bandwidth (6.0, 4.0 or 2.3kHz); AGC 
decay (slow/fast); RF attenuator (20dB, 
in/out); display backlighting (lamp 
on/off); and whether a conventional or 
synchronous detector is used, for AM 
reception on the broadcast and 
shortwave bands. (The synchronous 
detector can reduce distortion due to 
selective fading, and give clearer recep¬ 
tion of international broadcasters.) 

Using the function key with the main 3 
x 4 group of smaller keys allows direct 
keying-in of a wanted frequency, for in¬ 
stant access. On the main 500kHz - 
30MHz band it’s also possible to jump 
directly to the lowest frequency in one of 
the traditional ‘metre’ shortwave bands, 
by pressing the ‘SW’ key twice and then 
keying in the metre-band designation 
(i.e., ‘31’). The only small imitation here 
is that the SW8’s LCD display boldly in- 



80 


ELECTRONICS Australia, July 1994 







A rear view of 
the SW8 receiver, 
which provides 
both an Inbuilt 
telescopic rod 
antenna and a 
choice of high or 
low Impedance 
external 
antennas. 


sists on ‘meter’, the American spelling. 
Still, the set is made in the USA... 

The main increment/decrement tuning 
buttons have a fixed tuning step of 
100kHz for the shortwave and FM bands, 
12.5kHz for the aircraft band and either 
10kHz or 9kHz (selectable) for the AM 
broadcast band. The rotary tuning knob 
resolution is similarly fixed, at 100Hz for 
the AM broadcast and aircraft bands, and 
also AM mode on the shortwave band. 
When you change to USB or LSB on the 
latter band, the resolution increases to 
50Hz. FM tuning resolution is 50kHz. 

As with most modem microprocessor- 
driven communications receivers, the 
SW8 also provides an array of tuning 
memories for storing often-used frequen¬ 
cy settings. In this case there are 70 
memories, and each stores frequency, 
mode, bandwidth, AGO setting, RF at¬ 
tenuator setting and whether or not the 
synchronous AM detector is being used. 
Once the information has been stored in 
the memories, the SW8 can also be 
programmed for memory scanning. The 
receiver also offers dual time-zone digital 
clocks, and also dual timers for 
programmed reception... 

The rear of the SW8 case is fairly typi¬ 
cal of a modem receiver, with quite an 
array of connectors and preset control 
switches. Perhaps the most important 
input connector is that for external power, 
which accepts 9V DC at a nominal 1A. 
This normally accepts the plug and cable 
from the outboard power supply which 
comes with the receiver. 

For external antenna connections and 
configuration the receiver has an SO-239 
coax socket, five spring-loaded terminals 
and a pair of slide switches. For the AM 
broadcast/shortwave bands you can select 
either the internal rod, or either of two 
external antennas: ‘Antenna 1’, 50 ohms 
via the SO-239 socket; or ‘Antenna 2’, 
either 500 or 50 ohms via three of the 
spring terminals. Similarly for the 
FM/aircraft bands you can select either 
the internal rod antenna again, or an ex¬ 


ternal 300-ohm balanced antenna (via the 
remaining two spring terminals). 

The remaining rear-panel connnectors 
are a socket for an external speaker 
(balanced with respect to ground), and a 
fixed line-level audio output for record¬ 
ing, etc., with a nominal output of 
around 300mV. There’s also a squelch 
control for the aircraft band, and a 
‘master power’ switch which over-rides 
the one on the front panel. A separate 
3mm headphone socket on the left-hand 
side of the receiver case allows stereo 
reception on the FM band, if stereo head¬ 
phones are available. 

The SW8 uses double conversion on 
the main 500kHz - 30MHz band, with in¬ 
itial up-conversion to a first IF of 
55.845MHz for high image rejection, and 
then conversion down to a standard 
second IF of 455kHz. Single conversion 
is used on the FM and aircraft bands, with 
an IF of 10.7MHz. 

Rated sensitivity of the SW8 for AM 
reception is less than 2uV over the 
500kHz - 30MHz band, and less than 4uV 
over the 118 - 137MHz aircraft band. For 
SSB the rated sesnsitivity over the HF 
band is less than 0.5uV, while that for the 
FM broadcast less than 4uV (mono). 
Quoted image rejection of the HF band is 
greater than 60dB, and this figure also ap¬ 
plies to the aircraft band; the figure for the 
FM band is greater than 50dB. IF rejec¬ 
tion is quoted as greater than 80dB (both 
IF’s), while the rated dynamic range for 
the HF band is greater than 95dB (20kHz 
spacing, SSB and 2.3kHz bandwidth). 

Rated tuning frequency accuracy is bet¬ 
ter than +/-100Hz at 25°C, while the 
stability is quoted as +/-10ppm over the 
range 0 - 50°C. Rated maximum audio 
output into an external four ohm speaker 
is 2W, for less than 5% THD. 

Trying it out 

We tested the basic performance of a 
sample SW8 receiver on the bench, and it 
gave a good account of itself. The sen¬ 
sitivity figures were within spec for all 


bands; the AM sensitivity measured 
around 1.6uV over most of the HF band, 
with a minimum of luV around 8-9MHz 
and a maximum of 1.8uV at the top end. 
The SSB sensitivity had a broadly similar 
curve, with an average of around 0.48uV 
and a maximum of 0.5uV at the top end. 

The aircraft band sensitivity was fairly 
even at just on the specified 4uV, while 
the FM band figures varied from about 
3.5uV to 4uV, with the maximum at the 
low end. Measured selectivity in the three 
IF bandwidth settings was 6.0kHz, 
42kHz and 2.0kHz, at the -6dB points. 
The frequency accuracy was well within 
the quoted figure of +/-100Hz, too. 

To try the receiver out in a practical 
situation, we hooked it up to both a 
balanced HF dipole and a VHF discone 
— both with matching baluns. We also 
tried it with the inbuilt telescopic rod, 
which extends to a little over a metre. In 
all cases it gave good results in a typical 
suburban location, and was generally 
capable of producing ‘clean’ reception of 
signals even in relatively crowded and 
noisy band conditions. 

In fact one of the things which im¬ 
pressed us about the SW8 was that given 
a reasonable signal to work on, the audio 
quality was really good — and generally 
significandy better than the average com¬ 
munications or shortwave receiver. This 
was traditionally one of the Drake ‘claims 
to fame’ in the past, and it looks as if they 
haven’t lost the touch... 

We also found the SW8 very con¬ 
venient to use. The tuning action is 
smooth and straightforward, allowing you 
to find the ‘right’ tuning point for SSB 
signals with minimum hassle. There are 
relatively few ‘birdies’ in the HF bands, 
and even without the RF attenuator in cir¬ 
cuit the receiver is very tolerant of nearby 
‘big signals’. Changing the bandwidth 
and other settings is also quite straightfor¬ 
ward, although the SW8 does have the 
habit of returning to its ‘default’ 
bandwidth settings when you toggle be¬ 
tween modes. 

Summarising, then, we would rate the 
Drake SW8 as a very nice receiver indeed 
for ‘serious’ general shortwave, aircraft 
band and AM/FM broadcast band recep¬ 
tion. If you’re after a solid, dependable 
receiver for this kind of work, you should 
certainly put it on your shortlist At the 
quoted retail price of $1450 (including 
power supply), it also seems really good 
value for money. 

Further information on the SW8 and its 
‘big brother’ the R8 is available from the 
Australian agents for R.L. Drake, ZRV 
Electronics of Unit 10,29 Peel Street El- 
tham 3095; phone (03) 439 3389, or fax 
(03) 439 2483. ❖ 
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AUTOMOTIVE 

ELECTRONICS 



with MAJOR AL YOUNGER (USAR, Ret.) 


A look at some ‘bolt-ons’ 

This month I thought we’d take a look at bolt-ons — the auto industry’s term for any item that can 
be added (bolted on) to a car. Most bolt-ons are in the ‘do-it-yourself’ category, with everything 
provided, and the electronic variety are often available in kit form. So let’s sample what’s available 
on the local market... 


First of all, there are many types of 
indicating devices which can aid in 
warning you of coming faults or short¬ 
comings. Often these are available in 
both digital and analog readout types, 
but I suggest you go for the analog. 
Why? Well, digital readouts can be dan¬ 
gerous to vehicle operations and your 
health. The brain requires a longer time 
to ‘read’ a digital device. Of course the 
one advertised on the TV that reads kilo¬ 
metres, is in the driver’s normal vision 
path, and this helps. But digital elec¬ 
tronic dashboards were tried in North 
America and were an expensive failure, 
besides being dangerous. 

One company even had a ‘touch 
screen’ to control all the comfort func¬ 
tions, such as air conditioner and enter¬ 
tainment devices (radios, tapes, etc). You 
could always tell when the driver was 
changing something, as the car weaved 
down the highway. How many accidents 
did this cause? Detroit’s not talking... 

So, I prefer analog devices when oper¬ 
ating a moving vehicle. You can respond 
much quicker by a simple lamp (LED) 
illuminating or a buzzer or sounding de¬ 
vice. If an analog device has to be read 
or interpreted, that’s also a no-no. Re¬ 
member the KISS (keep it simple, stu¬ 
pid) principle. 

An important rule of safe driving is to 


keep your eyes on the road. Can you 
imagine Peter Brock checking out a digi¬ 
tal dash, as he enters a turn at Bathurst? 

Car alarms 

There’s a large selection of car alarms 
available, many of them in kit form. The 
simplest and most effective is the Igni¬ 
tion Killer originally described in EA , 
February 1984. Most cars are stolen 
within 30 seconds, but with an ignition 


models that are ‘classics’ on the stolen 
vehicle lists, no alarm will stop the pro¬ 
fessional. But at least you’re likely to 
deter the amateurs and joy riders. 

Now if you have the time and really 
want to ‘go to town’ with an alarm, you 
can use a combination of kits, at the high 
tech end. At a recent car show, I saw 
alarms that would ‘talk’ if someone 
came near the vehicle. To do this you 
could have your alarm trigger a voice 


Another handy EA 
project available as 
a low cost kit, the 
Ignition Killer of 
February 1984. It 
prevents a thief 
from starting the 
car’s engine... 



killer, the engine will not start. Add to 
the system the ‘Dashboard Car Alarm 
Lamp Flasher’ (EA February ’86) and 
you’ll most likely stop a thief from 
breaking your windscreen as well. 

Of course if your car’s one of those 


recorder (EA May ’94), which could say 
something like “Get away from my car, 
bludger” or “This car will self-destruct 
in five seconds” — I like that one. It can 
all be done, by using various kits that are 
available today, at many of the electronic 
stores advertising in EA. 



Battery indicator 

This is a simple three-LED device (EA 
May ’92), which monitors battery volt¬ 
age (charging) as correct, low or high. It 
should not take you long to recognise the 
colour sequence of this indicator. Super- 
easy to build and use, and a kit will cost 
you less than seven dollars. 

Tachometer 


EA’s ‘Dashboard Lamp Flasher’ of February 1986, a good thief deterrent—if you The LED Tacho described in ETI (Au- 
make sure the lamp is clearly visible from outside the car. gust ’80) is ideal. You can change the 
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On the other hand, to add a monitor to an older car, you'll 
have to mount a heated O 2 sensor on the exhaust pipe... 


colours of the LEDs to suit your taste. 
You may consider using a LED bargraph 
instead of separate LEDs. The bargraph I 
used in my oxygen sensor article (EA 
February ’94) allows changing the LED 
colours. A tacho is a worthwhile ‘bolt- 
on’, and when used correctly can pro¬ 
long engine life. 

Incidentally, the tacho kits available 
are not of autotech standards. A good 
digital tacho must have a resolution of 
at least 25rpm, since some factory idle 
specifications are within +/-25rpm. My 
own tacho has a high and low range. 
The low range covers from. 0 to 
2000rpm, +/-2rpm, and is used to moni¬ 
tor and adjust base idle setting — 
which is critical on most EFI (elec¬ 
tronic fuel injection) systems. 

Oxygen sensor 

For those of you that have a car 
equipped with an O 2 sensor, there are 
several kits available for indicating cir¬ 
cuits. The PCB for my own design (EA 
January ’94) is available from RCS Ra¬ 
dio, while a full kit for Peter Killin’s 
EGO (Exhaust Gas Oxygen) Tester (EA 
February ’94) is available from Jaycar, 
for less than $20. This is a worthwhile 
bolt-on, if you understand how the O 2 
sensor operates. If not, just read my arti¬ 
cle or the one in the February ’94 issue, 
for a full explanation. 

Monitoring the O 2 sensor output on an 
EFI car lets you know if the system’s in 
good nick. The LEDs should be ‘hunt¬ 
ing’ (switching) as the ECM (electronic 
control module) changes the AFR (air 
fuel ratio) from lean to rich, rich to lean, 
etc., to maintain the average AFR at 
14.7:1. If the indicator does not show 
this switching, there’s something wrong 
with your system: 


Add-on O 2 sensor 

I’ve received many enquiries about 
adding an O 2 sensor to your car, if it 
doesn’t have one. Yes, it can be done. 
Here’s one way to go, by using one of 
the monitors mentioned above and 
physically fitting a sensor to your ex¬ 
haust pipe. It’s not exactly ‘bolt-on’, be¬ 
cause it does require welding. 

Pick up an ‘aftermarket’ O 2 sensor, be¬ 
cause they are usually the cheapest. It 
should be a heated one, such as the 
Tomco 11014. The two white wires are 
the heater leads, which should be fused 
and switched through the ignition. The 
black lead goes to the monitor circuit. 

The next step is to install the sensor in 
your exhaust pipe. The sensor threads 
are 14mm pipe threads, the same as 
some spark plugs. So, we must find 
some way of getting threads in the ex¬ 
haust pipe. Go to your friendly parts 
supplier and pick up a 14mm ‘thread in¬ 
sert’. These are used in the automotive 
and industrial fields for fixing stripped 
threads. The most common one is for 
spark plugs which have been cross- 
threaded into aluminium heads. These 
inserts are often called ‘head savers’. 



To mount an aftermarket O 2 sensor in 
your exhaust pipe using a thread 
insert, the insert may need to be 
ground back to expose the vents in the 
‘nose ' of the sensor. 


The insert may have to be ground off at 
the inner end, to allow exposure of the 
sensor’s nose. 

Then take your car to your friendly 
local auto repair or muffler shop, and 
have the technician cut a hole in the ex¬ 
haust pipe and weld the insert in place. It 
should be placed in the steel exhaust 
pipe, NOT the cast iron section of the 
system. Make sure you remove the O 2 
sensor before the welding takes place! 

To make things easier, have everything 
ready to install. Have the O 2 sensor with 
its leads attached and ready to screw into 
place. When the technician finishes the 
welding, have him cool it off and then 
screw in the O 2 sensor — it should be 
firm, but not too tight. Check for exhaust 
leaks and you’re on your way. 

Now don’t forget what you’ll be 
reading: it’s the O 2 content in the ex¬ 
haust. A low reading equals high O 2 
content (i.e., plenty of unused oxygen, 
so a lean mixture) and of course a high 
reading equals low O 2 content, signify¬ 
ing low residual oxygen content and 
hence a rich mixture. With a non-elec- 
tronic system the monitor reading will 
only change as you change the fuel in¬ 
gested by the engine — for more infor¬ 
mation read EA for February ’94. 

Aftermarket kit 

If you are not into electronic kit build¬ 
ing, you can purchase a complete built- 
up O 2 sensor/monitor package, 
manufactured by MSD/Autotronics 
Controls. You still have to use the serv¬ 
ices of a welder, but the thread insert is 
furnished for you. The MSD ‘Rich/Lean 
Indicator’ package (Part Number 8933) 
costs around $248 plus tax and may be 
purchased from your auto parts supplier. 
Contact Lynx Corp, the distributor, for 
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READER INFO NO. 19 


AUTO ELECTRONICS 


The complete 
MSD exhaust O 2 
or ‘ Rich/Lean' 
indicator pack, 
which includes 
both the sensor 
and the thread 
insert to mount it 
in the exhaust 
pipe. 


The MSD 
Rich/Lean (O 2 ) 
indicator pack's 
electronics can 
be mounted in an 
ash tray, with 
power taken from 
a cigarette lighter 
socket 




your nearest MSD dealer: phone (02) 
747 3333 or fax (02) 747 3571. 

General comments 

Using fairly standard analog circuitry, 
you can easily monitor engine or car 
functions. The secret is not to muck 
about with the operations of the car’s 
ECM. Within your warranty, bolt-ons 
raise many eyebrows and have been 
known to void the warranty. For in¬ 
stance, if you connect into the car’s EFI 
sensors, it may effect the system opera¬ 
tion. Even if it does not, in warranty you 
may be in trouble. 

A few of the gadgets I have seen in 
other parts of the world may be of inter¬ 
est. One I like is a back-up alarm. We’ve 
started to see them on commercial vehi¬ 
cles, but we should be able to make our 
own. It’s very simple: just have your 
back-up lights trigger a sounder (buzzer, 
etc), or an electronic ‘beep-beep’ circuit. 

What about an electronic dashboard, 
but with analog readouts? A friend of 
mine saved me a lengthy construction 
project article on digital dashboards, 
from a magazine published in North 
America. He thought I would be inter- 
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ested in such a project, but I have al¬ 
ready discussed the problems with the 
brain, reading digital displays, so my 
only interest was with the transducers 
(sensors) in the project. But making an 
analog electronic dash could be real fun, 
since most of the sensors are analog to 
begin with. Using a circuit with the 
LM3914 bar-graph display driver chip 
does the rest. 

Source of sensors 

An ideal place to pick up sensors is 
your friendly local car salvage yard. A 
busted engine can contain temperature 
and oil pressure sensors that may be 
used for other purposes. On a car’s fire¬ 
wall or fender wells, you may find MAP 
(manifold absolute pressure), vacuum 
and barometric pressure sensors. Al¬ 
though some output frequency, many 
output from 0 - 5V DC. 

These sensors are very accurate. The 
Ford MAP sensor will sense barometric 
pressure changes from a storm front, 
even set a fault code in the KAM (keep 
alive memory). Most vacuum sensors 
output about 4.8V at idle and down to 
IV or less at WOT (wide open throttle). 

A vacuum reading allows one to drive 
the car in the most economical manner. 
Some cars are equipped with a vacuum 
readout device. The higher the reading, 


the better the fuel economy. We used to 
call them ‘motor minders’, after a popu¬ 
lar brand that was so named. 

A good project for weather buffs, but 
not necessarily for the car, would be to 
make a barometer using an auto MAP 
sensor. It could also be used for an al¬ 
timeter, to about 3000 metres (10,000 
feet). Use a GM sensor, which outputs 
volts. Any GM/Holden shop manual 
will give the voltage readings at differ¬ 
ent altitudes. 

Be careful! 

An important point to remember when 
you’re working on EFI vehicles is not to 
short any leads to earth (chassis). Also 
do not use the ECM’s reference voltages 
(5V, 9V or 12V) to do any work, like 
powering a LED. Blowing the reference 
voltage source is common when unin¬ 
formed people muck about with the 
ECM. As a rule, you only need one pop 
and the ECM is ‘crook’. 

Don’t forget, too, that a shorted bat¬ 
tery can put out over 1000 amps. I have 
seen shorted spanners turn white hot. 
Don’t let it happen to you! 

That’s about all for now, I think. If you 
wish to monitor more of your car sys¬ 
tem’s key functions, some of the ‘bolt- 
on’ packs and electronic kits available 
can be a great help. ❖ 
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SHORTWAVE 
LISTENING 


with 

Arthur Cushen, MBE 


RNZI focus on South Pacific 



Radio Australia's field of broadcasting is 
moving more to the Pacific in general and 
into Asia, while Radio New Zealand Interna¬ 
tional now beams programmes to the South 
Pacific in up to 14 languages of the area. So 
the two international services from this area 
provide a wide degree of programme, al¬ 
though not on a competitive basis. 

Early broadcasts from New Zealand were 
carried on tramsitters of the Post & Telegraph 
Department of the Dominion of NZ, and in 
1947 used such calls and frequencies as ZL2 
on 9540kHz, ZL3 on 11,780kHz and ZL4 on 
15,280kHz. Previously out of band transmit¬ 
ters were also used to carry a news bulletin 
to forces in the South Pacific such as ZLN4 
on 9530kHz in 1945, ZLT10 on 6150kHz in 
1946 and LZT5 on 11,005kHz in 1947. 

Radio New Zealand officially opened on 
shortwave on September 26,1948, using two 
7.5kW transmitters at Titahi Bay, near Well¬ 
ington. The initial schedule was to the South 
Pacific 0600 - 0845 and the programme was 
repeated 0900 - 1145 to Australia. The 
balance of the broadcast was a relay of the 
NZBC domestic network. 

In 1960 a special programme for 
shortwave listeners was introduced when 
Cl eve Costello presented 'This Radio Age', 
and in 1962 the session was altered and be¬ 
came 'Arthur Cushen's DX World'. This con¬ 


AROUND THE WORLD 


tinued to be broadcast monthly, later 
fortnightly until April 1976 when the govern¬ 
ment closed down RNZ. By September, 
world wide pressure from listeners resulted 
in the government reinstating the shortwave 
service. 

In 1980 RNZ became the name of the 
domestic network and the shortwave service 
was then known as NZ Calling. In March 
1982, the government withdrew the subsidy 
of $180,000 and the transmission reverted to 
a relay of the National programme of NZBC, 
with no external programmes of its own. In 
1986, a Royal Commission on Broadcasting 
looked at various aspects of the future of the 
shortwave service and a proposal made for a 
new site at Rangitaiki. 

The coup in Fiji forced the NZ Govern¬ 
ment to realise the inadequacy of their voice 
in the South Pacific and on January 24,1990, 
a new lOOkW Thompson transmitter was 
opened at a new site near Taupo which also 
coincided with the Commonwealth Games 
in Auckland. The cost was some $3M for the 
transmitter, aerials, other facilities and the 
microwave link to studios in Broadcasting 
House in Wellington. Recently the aerial sys¬ 
tems have been improved and a new expan¬ 
sion has resulted in coverage now available 
in the 49 and 41 metre bands, which are 
used in the present schedule. 


The new shortwave service is funded by 
the Ministry of Foreign Affairs, and only the 
technical facilities are provided by Radio 
New Zealand. Since then RNZI as it is now 
known has concentrated on 14 languages of 
the South Pacific, from Papua New Guinea 
across to Tahiti. Many of these are relayed by 
the local broadcasters in the South Pacific, 
while Radio Australia coverage has been 
more towards Papua New Guinea, Indonesia 
and into Asia — so that there is no clash of 
services. 

The opening of RNZI resulted in reports of 
worldwide reception throughout the year, in 
particular from North America. In Europe 
during our winter, signals are also well 
received. The 'Mailbox' programme with 
Tony King was reintroduced with shortwave 
news from the writer and this continued 
every two weeks in three transmissions. 

From February 7, 1994 Tony King retired 
as presenter of the programme and his place 
was taken by Myra Oh, a Fijian working in 
the South Pacific Services of RNZI. 

The schedule effective up to October 2, 
when NZ moves to Daylight Time is: 1650 - 
1849, 7125kHz Mon-Fri; 1850 - 2136, 

11,735kHz Sun-Fri; 2137 - 0458, 15,115kHz 
daily; 0459 - 0758, 11,900kHz daily; 0759 - 
1206, 6035kHz daily; and 1207 - 1649 
6035kHz occasional. 6035kHz and 
11,900kHz are tentative frequencies. 

As well as special services to the Pacific, 
the balance of the programme is a relay of 
RNZ National radio. The address for recep¬ 
tion reports is RNZI, PO Box 2092, Well¬ 
ington NZ and return postage is appreciated. 
Mailbox is broadcast every two weeks and 
includes answers to letters from listeners and 
a DX contribution from the writer. Broadcasts 
are Monday 0430 on 15,115kHz; Thursday 
0830 on 6035kHz and Friday 1930 on 
11,735kHz. ❖ 


ISRAEL: The revised English schedule now that Israel is on daylight time 
is 0400 - 0415 on 9435, 11,605 and 17,545kHz; 1900 - 1930 on 9435, 

11,603 and 11,675kHz. . _ __ 

JAPAN: Radio Japan's Regional Service to the South Pacific 0900 - 1000 
in English is now on 15,270kHz, while the General Service is heard 
from 0500 - 0600UTC on 15,410 and 17,810kHz. 

NORWAY: Oslo broadcasts in English on Sunday only, to New Zealand 
at 0500 - 0530 on 7165, 9560, 9590 and 11,865kHz and to Australia 
1200-1230 on 17,860. 

SWITZERLAND: The International Committee of the Red Cross uses the 
transmitters of Swiss Radio International and has made a frequency 
change for its monthly broadcast. , 

Transmissions are in many languages with English 0700 - °730 and 
repeated 1300 - 1330 on 6165kHz. The next broadcast is scheduled for 
Sunday July 31 and August 28. 

TAJIKISTAN: Dushanbe transmitters are now used by Radio Nederland 
for their broadcast to South East Asia 0030 - 0325UTC on 9860 and 
12,025kHz. There is a repeat broadcast at 0930 - 1125 on 12,065 and 
15 470kHz. The normal transmission from Radio Nederland via Bonaire 
is now 0730 - 0830 on 9630, 9720kHz; 0830 - 0930 on 9720kHz and 
0930-1030 on 9720 and 9810kHz. 

UKRAINE: Radio Ukraine International has been heard on 9685 at 0300 
in English. They announce the other frequencies as 9860, 11,720, 
15.195 a nd 17,605kH z. ❖ 

servi ce irum jniKanuic ■ T 

.. . _. , - , n Fam street invercaraill New Zealand who would be pleased to supply additional information on medium and shortwave 
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ALASKA: KNLS Anchor Point has been heard in English from 0800 - 
0900UTC on 9615kHz. Some Chinese announcements are included in 
the programme. The address for reception reports is: Radio KNLS, PO 
Box 473, Anchor Point, Alaska 99556, USA. 

AUSTRIA: Vienna has two English broadcasts to Australasia 0830 - 0900, 
1030 - 1100 on 15,450 and 17,870kHz. The station also uses the trans¬ 
mitters of Radio Canada International for a service to North America 
0530 - 0600 on 6015kHz. 

BELGIUM: Radio Flanders, Brussels has English to Australia 0630 - 0700 
on 6015, 9925kHz; 2100 - 2130 on 5910kHz. Both of the broadcasts 
are daily and a programme for shortwave listeners called 'Radio World 

is heard in the Monday transmission. 

BOLIVIA: Radio Difisora Tropico, Trinidad has been heard on 4552kHz 
with typical local music at 1040UTC. Identification is heard at 1045 and 
at 1100 followed by news in Spanish for 15 minutes. 

CANADA: RCI Montreal has broadcasts in English, which are heard in 
this area 0400 - 0429 on 11,925 and 15,275kHz; 0500 - 0529 Monday- 
Friday on 6050, 6150, 7295, 9760 and 17,840kHz; 2030 - 2129 on 
13,650, 13,670, 15,325, 17, 820, 17,850 and 17,875kHz. Transmissions 
originate from Sackville, Skelton and Vienna. 

INDONESIA: RRI Pontianak was heard on 3995kHz but suffered inter¬ 
ference from Radio Moscow. They have now moved to 3915 and are 
heard well at 1530, but at 1600 the signal is blocked by BBC World 
Service from Singapore, 













Experimenting 
with Electronics 


by PETER PHILUPS 



IR remote control circuits 


Two of our designs this month are based on a three-pin, low cost infrared (IR) sensor 1C. There’s 
a basic infrared on-off switch and also a really simple (but effective) ‘extender 1 for remote controls 
— which can also be used as a remote control tester. We also look briefly at the SL486 infrared 
preamplifier 1C, and a simple extender circuit from a reader, using it. 


Although infrared remote control sys¬ 
tems are as common as dirt, they remain 
a mystery to many people. A reason is 
their inherent complexity — such as the 
dedicated encoding and decoding ICs, a 
keypad and all the other high-tech com¬ 
ponents that make up the system. 

We are not going to show here how to 
build a complete infrared remote control 
system; that’s way beyond the scope of 
this column. But we are going to build a 
simple IR remote controlled on-off 
switch, and examine two ways of 
making an IR remote control operate its 
equipment from another room. 

Before getting into the circuits, let’s 
briefly look at how an IR remote control 
system works. 

IR remote control 

The basic block diagram of a typical 
infrared remote control system is shown 
in Fig.l. Pressing a key on the keypad 
causes the encoder to produce a burst of 
pulses that represents a digital code. 
Each key has its own code. When 
viewed on a ’scope, the pulses look 
rather like a barcode. 

At the receiving end, the pulses are 
received by an IR sensor, amplified and 
filtered before being passed to the 
decoder. Depending on the received 
code, one of the outputs of the decoder is 
activated (asserted). Each output controls 
a function within the equipment, and the 
number of possible outputs depends on 
the number of bits in the code. 

Of more interest here is the infrared 
light that ‘carries’ the coded information 
from the transmitter to the receiver. As 
the diagram shows, an infrared LED 
(light-emitting diode) is pulsed on and 
off by the encoder, and this ‘pulsed’ light 
is picked up by a light-sensitive diode in 
the receiver. 

The problem facing designers of an IR 
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remote control system is the ambient in¬ 
frared light. Although we can’t see IR 
light, it’s everywhere, particularly in the 
day. So obviously an IR sensitive device 



This IR remote control transmitter and 
IR sensor are key components for the 
circuit this month. 

is going to pick up the ambient IR light 
as well as that transmitted by an IR LED. 

To get around this problem, the 
transmitted pulses are modulated by 
an ultrasonic carrier, usually at a fre¬ 
quency somewhere between 30kHz 


and 40kHz. The code is therefore sent 
as a series of high-frequency pulses, as 
shown in Fig.2. 

The photodiode in the receiver picks 
up the modulated carrier, and the signal 
is amplified by a high-gain amplifier 
that’s designed to respond only to the 30 
- 40kHz carrier. The ambient light is not 
amplified, as it’s a steady-state value. 

A filter after the amplifier removes the 
carrier, leaving the original pulse train, 
which is then applied to the decoder. The 
end result is a remote control system that 
has little sensitivity to ambient IR light 
The question of standards has always 
plagued the electronics industry, and 
while there is a degree of standardisation 
between manufacturers of IR remote 
control systems, it’s by no means univer¬ 
sal. For instance, the carrier frequency is 
not fixed, nor is the number of bits in the 
code, the code format and so on. For¬ 
tunately there is sufficient stand¬ 
ardisation to allow development of 
programmable ‘universal’ IR remote 
control transmitters, which ‘learn’ the 
codes from other transmitters. 

Getting back to our circuits, you will 
notice they need an IR transmitter and an 
infrared optical sensor. These are shown 
in the lead photo. The transmitter can be 
any infrared remote control handpiece, 
or you can purchase the one shown in 
the photo for $8 from Oatley Electronics. 

The sensor is an inexpensive device 
with the type number IS1U60. Those 
used in this article were supplied by Oat¬ 
ley Electronics, and an estimated cost is 
around $5. Although simple in ap¬ 
pearance, this sensor is a very sophisti¬ 
cated and sensitive device... 

The IS1U60 

The infrared sensor, type IS1U60, con¬ 
tains an IR sensor, high-gain amplifier 
and a filter. The output is therefore a 








pulse code modulated pulse code 


Flg.2 (above): The keycode for each transmitter key Is 
modulated with a 30- 40kHz carrier before transmission. 

Fig. 1 (left): The block diagram of a typical IR remote controle 
system. 


digital signal ready to be applied to a 
digital or an analog circuit. In other 
words, this device does all the hard 
work. All we have to do is use it 

If you want to experiment with this 
device, connect it to a 5V DC supply, (+ 
to pin 3, - to pin 2). Then connect an os¬ 
cilloscope to pin 1, and view the signal 
while pressing a key on an IR transmit¬ 
ter. You will see the unmodulated (but 
inverted) pulse train representing the 
data code for that key. The data code 
therefore has to be inverted before use, 
either with a transistor or a logic gate. 

Unfortunately I don’t have any data on 
the device, but experimenting with it 
proves that it needs a decoupled DC 
supply if the integrity of the data is im¬ 
portant. I have operated the device up to 
9V, and it requires about 3mA at 5 V. 

It is also quite forgiving, and despite 
my best efforts, I so far haven’t 
destroyed any during experimenting. 
However, until I realised the impor¬ 
tance of a decoupled and spike-free 
supply, the device was behaving as if it 
was faulty, producing either wrong, or 
no data at its output. A O.luF capacitor 
across the 5V supply fixed the prob¬ 
lem, and I’ve since had no further dif¬ 
ficulties in using the device. Now to 
the first circuit... 

Remote-controlled switch 

This circuit is shown in Fig.3. It con¬ 
tains the IR sensor (IC1), a timer 
(monostable) around IC2, a toggle 
flipflop (IC3) and a driver circuit 
for a 12V relay. The output pulse at 
IC1 triggers the timer, which in turn 
clocks the flipflop. 

The timer produces a single pulse 
when there’s an output pulse train from 
the sensor. Without die timer, it’s virtual¬ 
ly impossible to get reliable and consis¬ 
tent toggling of the flipflop, even with 
RC feedback around the flipflop. 

The output at pin 1 of the IR sensor is 


normally high, and produces a pulse out¬ 
put when the sensor receives a transmis¬ 
sion. This signal is coupled to IC2a via 
isolating diode Dl. The inputs of IC2a 
are therefore held high, making the 
output at pin 3 a low. Timing capacitor 
Cl charges via R3, eventually pulling 
the inputs of IC2b high and sending its 
output low. The circuit is now primed, 
ready for a pulse. 

When the output of the sensor pul¬ 
ses low, the inputs to IC2a are pulled 
low by R2, and the output of IC2a 
switches high, discharging C2 as both 
sides of C2 are at +5V. 

At the next low to high transition from 
the sensor, the output of IC2a switches 
low, which is coupled via C2 to the in¬ 
puts of IC2b. The output of IC2b now 
goes high, holding the inputs at IC2a 
high via D2. 

As a result, the output of IC2a stays at 
a low, and C2 starts charging through 
R3. When the voltage at the inputs of 
IC2b is a logic 1, its output goes low, al¬ 
lowing the inputs of IC2a to return to a 
low, sending the output of IC2a high. 


The circuit has now returned to its nor¬ 
mal state, waiting for another pulse. 

The D flipflop (IC3) is toggled on the 
positive edge of the pulse from IC2b, be¬ 
cause of the feedback between the Q bar 
output and the D input When the Q out¬ 
put of IC3 is high, transistor Q1 is 
switched on, via R4. This operates the 
relay, which in turn switches the device 
being controlled. Diode D3 clips the 
back EMF caused by the relay coil when 
the transistor switches off. 

Using the switch 

With the remote control transmitter 
shown in the lead photo, I found the 
switch operated reliably over a range of 
four or five metres. It even worked 
reliably from a reflected signal, where 
the transmitter output was bounced off a 
wall. It is quite stable and doesn’t 
respond to electrical noise or transients. 
There are many applications for this cir¬ 
cuit, limited mainly by the device 
switching the load. 

As shown, the circuit can only operate 
low voltage loads. However, the relay 



This Is the IR remote control extender built by contributor Martin Klein. The PCB 
measures 33 x 30mm. 
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♦5V to -6V 


02V 



1S1U60 123 c 8 E 

PIN CONNECTIONS BCS4S 


Fig.3: An IR remote controlled switch, where IC1 receives, amplifies and 
demodulates the signal. IC2 Is a one second timer and IC3 toggle with each 
received signal. The relay output stage Is a suggestion only. 


could be used to operate a mains-rated 
relay that in turn controls a 240V ap¬ 
pliance. You could substitute the 
mechanical relay with a solid state relay, 
and operate a 240V light or other ap¬ 
pliance within the specifications of the 
solid state relay. 

IR remote extender 

The second application is one that 
quite a few people will find useful. 
Called a remote control ‘extender’, an IR 
sensor picks up the signal from an IR 
remote control transmitter and the signal 
is re-transmitted via a IR LED connected 
to the circuit, but mounted near the 
remote controlled appliance. The ad¬ 
vantage is that the appliance can be in 
another room, or on another floor of the 
house. It might sound simple, but not 
so in practice. 

A traditional way to do this is with the 
SL486 IR preamplifier IC. I’ve included 
a simple circuit using this IC, sent to me 


by Martin Klein from Wollongong. This 
circuit is shown in Fig.4. 

The output of the IR transmitter is 
received by the photodiode Dl. From 
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Flg.5: The pinouts of the SL406 IR 
preamplifier IC. 


there, the IC does the rest, producing a 
replica of the modulated signal at pin 9. 
The circuit around the SL486 is from the 
manufacturer’s application notes, and 
Martin has added a simple driver circuit 
for the IR LED. 

The IR LED is driven directly from 
the supply by Q2, and Q1 drives Q2. A 


Flg.4: Based on the 
IR preamplifier IC, 
type SL486, this circuit 
receives the signal of 
an IR transmitter and 
reproduces the signal 
via the IR LED, driven 
by Q1 and Q2. It has a 
relatively low 
sensitivity. 


modification could be to use a smaller 
transistor for Ql, such as a BC547. 
The pinouts of the SL486 are shown in 
Fig.5. I’ll discuss the merits and other¬ 
wise of this circuit after describing the 
circuit in Fig.6. 

Simple IR extender 

There have been a number of designs 
over the years for a remote control ex¬ 
tender. Some of these circuits are quite 
complex, as they need to accommodate 
the wide range of IR remote control sys¬ 
tems. Problems such as overload and low 
sensitivity are typical, and the final 
design is quite often a ‘team of race 
horses’, when, for many remote controls, 
a ‘donkey’ might do the same job. 

While I wouldn’t describe the circuit 
in Fig.6 as having the attributes of a 
donkey, it is certainly simple. The same 
IR sensor as already described is 
used to receive the IR transmission. Be¬ 
cause the polarity of the transmitted data 
has to be retained, the output of IC1 is 
inverted by Ql. 

However, remember that the trans¬ 
mitted signal is a modulated carrier, 
while the output of IC1 is the original 
data, less its carrier. Therefore, we need 
to reinsert the carrier. This is done with 
IC2, a 555 timer connected as an astable 
multivibrator (oscillator). 

The oscillator frequency is set by 
timing components R5, R6, RV1 and C3. 
Resistor R5 is purposely small compared 
to the series resistance of R6 and RV1, to 
keep the output waveform’s mark- space 
ratio almost equal. The IR LED is driven 
directly from die output of the 555. 

The oscillator is switched on and off 
by the signal from Ql, via the connec¬ 
tion from the collector of Ql to pin 4 
(reset) of IC1. When the voltage at the 
collector of Ql is high, the oscillator 
operates. When this voltage is low, the 
555 is in reset mode, and its output (pin 
3) is held low. Therefore the output sig¬ 
nal is the original modulated carrier as 
received from the IR transmitter. 

Notice the supply decoupling to IC1, 
with components R1 and Cl. Additional 
spike suppression is provided by C4, as 
the current pulses to the IR LED are 
quite laige. Before discussing the perfor¬ 
mance of these circuits, first a brief look 
at IR LEDs and IR photodiodes. 

IR LEDs and diodes 

There are several important charac¬ 
teristics about an IR LED: its peak 
spectral wavelength, its radiant power 
and its forward current. Ideally, you 
should match the wavelength of the LED 
to that of the IR sensor. Typically, an IR 
LED outputs a wavelength somewhere 
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between 880nm and 940nm, depending 
on its characteristics. 

An IR LED can be dark red, light 
blue, or even clear in appearance. You 
should not be able to see any light out¬ 
put from it, unless you have an IR 
night viewer. The output power is 
directly proportional to the forward cur¬ 
rent, and is typically around 15mW at a 
forward current of 100mA. 

A conventional LED requires 10 or 
20mA to operate, so an IR LED requires 
nearly 10 times the current of a conven¬ 
tional LED. For a 1/10 duty cycle, an IR 
LED can be operated at 200mA, assum¬ 
ing a maximum pulse width of 0.1ms. 
The forward voltage across an IR LED is 
between 1.5 and 2V, similar to a conven¬ 
tional LED. The reverse voltage is usual¬ 
ly 5 V, again as for a conventional LED. 

An IR photodiode has a peak sen¬ 
sitivity in the IR region (880 to 940nm). 
The photodiode is operated with a 
reverse bias, and the reverse current 
depends on the incident light on the PN 
junction of the diode. 

The ratio of change in reverse current 
to the change in light intensity is a 
measure of the gain of the device. Be¬ 
cause a photodiode has a relatively small 
gain, a very high-gain amplifier is 
needed. Prior to IC versions, these were 
typically a four-stage, transistor 
amplifier built on a tiny PCB, shielded in 
a metal case. 

IR extender uses 

Returning to the two IR extenders, as 
is usual in this column, both circuits 
have been extensively tested. To put the 
bottom line first, neither circuit is a win¬ 
ner in all regards. 

My test was simple: whether or not the 
extender could operate with every 
remote controlled appliance I own. The 
circuit using the SL486 was able to, but 
with some difficulty. The other circuit 
was 90% successful. 

The main problem with the SL486 
version was a lack of sensitivity. In some 
cases the position of the handheld trans¬ 
mitter relative to the IR photodiode was 
critical, and the operating range was very 
limited. It’s likely that all designs using 
this IC would have the same problem. As 
well, this circuit produces noise that 
lights the IR LED in short, erratic bursts. 
While this has no effect on the remote 
controlled equipment, it is taking un¬ 
necessary current from the battery. 

The alternative circuit (Fig.6) has no 
problem with sensitivity, and is respon¬ 
sive to signals bounced of the wall or 
ceiling as well as directly transmitted 
signals. At no time did it suffer from 


PARTS LIST 
Circuit 1 (Fig.3) 

Resistors 

All 1/4W, 5% 

R1 10k 
R2,3 100k 
R4 4.7k 
Capacitors 
Cl 0.1 uF ceramic 

C2 10uF 16V RBLL electrolytic 

or tantalum 
Semiconductors 
D1,2 1N914 signal diode 
D3 1N4004 power diode 
Q1 BC548 (or equiv) NPN transistor 
IC 1 IS1U60 IR sensor (available from 

Oatiey Electronics 

IC2 4093 CMOS quad Schmitt NAND 
IC3 4013 CMOS dual D flipflop 

Miscellaneous 

12V relay (or similar); DC power supply or 
battery (5V to 6V) and battery dip; strip 
board or matrix board; 2 x 14-pin IC sock¬ 
ets; hookup wire to suit. 

Circuit 2 (Fig.4) 

Resistors 

All 1/4W, 5% 

R1,3 82 
R2,4 10k 
Capacitors 

Cl ,2 22uF 16V electrolytic 
C3 33nF monolithic 

C4 47nF monolithic 


C5 150nF (0.15uF) monolithic 

C6 15nF monolithic 

Semiconductors 

Q1 BC639 NPN transistor 

Q2 BC640 PNP transistor 

D1 LT536 (or equiv) IR photodiode 

LED1 5mm IR LED 

IC1 SL486 IR preamplifier 

Miscellaneous 

Strip board or matrix board; 16-pin IC sock¬ 
et; 6V or 9V battery and battery clip; 
hookup wire; twin cable for LED, length to 
suit. 

Circuit 3 (Fig.6) 

Resistors 

All 1/4W, 5% 

R1 47 
R2,3 10k 
R4,5 Ik 
R6 15k 
RV1 10k pot 
Capacitors 

Cl,4 O.luF ceramic or monolithic 
C2 15nF polyester or monolithic 
C3 InF polyester 
Semiconductors 
Q1 BC557 NPN transistor 
LED1 5mm IR LED 
IC1 IS1U60 IR sensor 
IC2 555 timer IC 
Miscellaneous 

Strip board or matrix board; 8-pin IC sock¬ 
et; 6V battery pack and batteiy clip; hookup 
wine; twin cable for LED to suit. 


overload, even when the transmitter was 
held next to the sensor. 

However, I was unable to make it 
work every appliance. Still, it had a 90% 
success rate, and further investigation 
would probably solve the final 10% of 
cases. During experimenting to try and 
solve the problems of both circuits, I 
found several interesting things: 

1. Fitting the IR LED to an RCA plug, 
with an RCA socket at the end of the 
leads from the PCB, allowed a conven¬ 
tional LED, also fitted to an RCA sock¬ 
et, to be used to confirm the circuit was 
working. That is, unplug the IR LED 
and replace it with the conventional 
LED. The conventional LED showed a 


pulsing light output with all the remote 
control transmitters I tested the system 
with. So, if you want a cheap but effec¬ 
tive remote control tester, simply 
replace the IR LED with a convention¬ 
al LED! 

2. The IR LED of both circuits had to be 
placed fairly close to the VCR or 
other appliance to be controlled — in 
some cases at a distance of around 
50mm or so. In other cases, the ap¬ 
pliance would respond with the IR 
LED up to a metre away. 

3. The supply voltage varied the charac¬ 
teristics of both circuits, and I found 

Continued on page 97 


Flg.6: Another way of 
extending the output of 
an IR remote control 
transmitter. The signal 
Is received, amplified 
and demodulated by 
IC1, Inverted by Q1 and 
the carrier Is reinserted 
by IC2. It may not work 
with all IR remote 
control systems. 
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♦ Overnight Delivery 


AUSTRALIA 

WIDE 



Altronics Commitment to Quality 

Our customers throughout Australia are constantly amazed at our efficiency 
and quality products. With services like a minimum 6 month warranty on all 
products, overnight jet courier service (to capital cities and suburbs) and the 
recent installation of a computerised mail order system, ALTRONICS is 
setting standards for others to follow. I invite you to try our fast mail-order 
service. Just phone your order on 1-800 999 007 by 4.00pm EST and in most 
cases we can deliver to your door step the next working day! 

Regards Jack O'Donnell 


Simple Driver Kit 
For Servo Motors 



(See SC May '94) If 
you have ever wanted 
to experiment with servo 
motors but not known 
where to start, then this 
kit is for you. Servo motors are used in 
remote controlled cars, planes, remote mir¬ 
rors etc. The article explains servos and 
how they are driven. The kit can be used to 
either test or direct control servos where a 
radio link is not required. It is a simple cir¬ 
cuit to construct with minimal components. 

K6050$16' 45 


Digital Storage 
C.R.O. Adaptor for 
P.C/s Kit 


* C «0*K "*•« 
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(See EA Jan '93) This great kit enables a P.C. 
user to capture a waveform and zoom in to 
segments of interest then save them to disc. 
The unit has 32K of storage memory and a 
sampling rate of over 600K samples per sec¬ 
ond. Input level of up to 2.5 Volt. Full sam¬ 
pling rate between 15K s/s to over 600K s/s. 
Input impedance of 1M ohm. 

K 2805 Normally $63 50 

This Month Only $55 

K 2806 PC 5.25" Disk Software to Suit 
K 2807 PC 3.5" Disk Software to Suit $19.95 


Induction Balance 
Metal Detector Kit 

(See SC May '94) What a great kit. This is 
a simple to build metal detector. It is suit¬ 
able for wet & dry 
ground, includes 
adjustments to 
eliminate ground 
effects, has a sensi¬ 
tivity control and 
audible indicator. It 
can detect a small 
metal objects such as | 
a coin at a distance 
of about 20cm. 

Please note this kit is 
supplied in 

“To, C find Lost Jewellry,' 
include pvc Coins etc! 

piping (standard 
electrical or plumbing pipe 
available from hardware 
stores) nor the plastic 
plate for the coils. 

K1250 $59 95 



Megger 
Meter Kit 

(See EA May '89) 

This design of an 
electronic meg-ohm 
meter features a dual 
voltage of 500 and 
1000V with a large 
scale meter. It can 
resolve resistance 
from 1M to 200M 
ohm which is ideal 
for insulation testing 
A must for checking 
earth leakage etc. 

K 2555 NORMALLY $79 00 

This Month Only $75°° 


ALTRO NICS 1994 
Re tail Catalogue 
If you haven't received yours 
call us on 1-800 999 007 for 
your free copy! 



Colour TV Pattern Generator Kit 

Why Pay $$$ More for an Equivalent 
Commercial Model?? 

(See SC Nov '91) If you repair TV's or moni¬ 
tors you must have one of these. One of the 
most important pieces of test equipment for 
TV service is a test pattern generator. With its 
seven different test patterns including 

• Checkerboard • White raster • Crosshatch 

• Red raster • Dot • Colour bars • Greyscale. It 
will enable you to pin point faults saving time 
and money. As in commercial models this unit 
also features colour bars and grey scales. 

K 2710 $115°° 
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Nicad Fast Charger Kit 

(See SC May '94) This kit will allow you to 
charge your nicads in a very short time. 50 
minutes for 600Ah 'AA' and about 100 Minutes 
for 1.2 AH 'C' & 'D' cells. It can be powered 
from your car battery, or any other 12V DC 
source. Can be configured to charge 2 or 4 j 

batteries at a time. Includes a built-in 
timer circuit to prevent over 
charging and utilises a 
switching controller to cre¬ 
ate a high efficiency charge. 

$49 95 



K1665 k 


Charge up to 4 AA Nicads* 
in Less than 1 Hour! 
Ideal for Remote Controlled 
Car Enthusiasts etc^ 


Universal Pre-Amp Kit 

(See SC April 1994) Do you want to play records 
on your new stereo system but your system 
doesn't have phono inputs? Or boost your microphone to a high¬ 
er output level. This is possible with the latest low-noise univer¬ 
sal preamplifier. The K 5512 pre-amps offers three main configu¬ 
rations:- Phono, tape and microphone. All parts are supplied for 
all three. Its size kept small so to easily fix into existing equip¬ 
ment. The required power supply is ±15 volts which could be 
obtained from the amplifier voltage rails. 

K 5512 $14" 



©$ 6*5‘ 


CallmgAll Musicians 

Check out these professional looking but easy to build Dl Boxes. DI Boxes enable 
you to run long lengths of cable from a microphone, guitar, or any unbalanced equip¬ 
ment to balanced input mixers or amplifiers, with virtually no induced noise. It does 
this by converting unbalanced lines to balanced lines. 

Quad DI Box Kit 

(See EA June '91) The K 5555 allows you to I 
use four separate instruments or micro- j 
phones. The output of the DI boxes are XLR I 
sockets. This unit also has a 20dB pad switch ] 
so you can use a wide variety of different 
impedance inputs. 

K 5555 $79'" 

The Single DI Box Kit 

(See EA Oct '87) This single DI box is made for 
rough treatment. The full metal jacket ensures no 
interference and extends it's life. With professionally 
printed front panel, your friends wont believe you 
built it yourself. This DI box has the flexibility of 
running on a 9V battery or phantom power. It also 
has a 15dB pad and a unique earthing system. 

K 5550 $55 °° 
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4 Channel Mixer and Preamp Kit 

(See SC Jan '92) This unit features separate bass, midrange and treble controls, very low 
noise and distortion, separate input level controls plus an output level. Ideal for use with 
most musical instruments from keyboards to guitars to tape decks and microphones. 
Specifications 

Distortion:.less than 0.0075% 

Graphic Equaliser:.Bass: ±14dB @ 100Hz 

Midrange:.±lldB @ 1kHz « 

Treble:.±lldB®10kHz ^ 

Frequency Response:.... 18Hz - 35kHz (±3dB) 

The kit includes PC board, potentiometers, 
input sockets and all specified components. 

Requires ±15V power supply. 

K 5535 $49 95 



FREECALL 1 -800 999 007 PERTH (09) 328 1599 
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Ugly_isOn l y_ Skin Deep! 

[stony Broke Speakers by / REDBACK 

As featured in SC Magazine June '94. This speaker kit is a bit like the Volkswagon; not 
too pretty to look at but performs superbly. Well that's the same as the Stony Broke 
speakers; pretty ugly but sounds sensational. Frankly, the 
reproduction from these speakers must be heard to be believed. 

[They sound simply amazing. Ideal for bookshelf speakers, 
extension speakers or speakers for personal Walkman type sys¬ 
tems. Comes supplied in kit form. The kit for each 
speaker consists of two large jiffy 
boxes, one C 0629 30 Watt driver, 
one C 3010 tweeter, crossover, inner- 
bond wadding, port tube, spring 
loaded terminals, 6 metres of cable, 
all fixing screws etc. In fact all you | 
will need is a tube of silicon or similar] 
to seal the 2 boxes together. The main 
speaker holes have been machined, all 
you will have to do is drill the mount¬ 
ing holes for the speakers. No special 
tools are required. Basically all you 
will need is a screwdriver, soldering 
iron, drill with 3mm drill bit, cutters etc. 

Even though these are a low cost kit, there 
has been a considerable amount of engineering to 
achieve the resultant sound! The main speaker dri¬ 
ver complimented with the tuned enclosure exhibits 
quite amazing bottom end for a speaker this size. 

C 3200 Only $89 ,s per pair 



"These have no right to 
sound as good as they do!" 

Leo Simpson, 
Silicon Chip Magazine. 


Professional Series Instrument Cases 

As a result of a massive scoop purchase , 

Altronics can now offer these fantastic 
cases to you at rock bottom prices! 

Lightweight and Compact 

As used in many EA and SC kit projects and by many 
major manufactures Australia wide, these instrument 
cases are moulded from ABS plastic and feature inter¬ 
nal mounting posts, PCB guide rails and ventilation slots. 

Attractive textured finish, with removable front and rear 
panels. Complete with rubber feet 

Dimensions - 250W x 190D x 80H mm SIjive Your Project thaf 

Extra Professional 


H 0482 Light grey 
H 0483 Black 


Normally $20 85 ea. This Month Only $14 5 


Finish! 


3.75 Digit Dual Display Auto 
Ranging Digital Multimeter 

One of the Best Meters We've Ever Stocked! 

This fantastic auto-ranging meter features minimum and maximum 
functions. Memorise an input for later reference. Continuity and 
diode check. Volts AC with frequency. Capacitance meter. Relative 
sampling displays either % or actual value difference of the current 
input compared to a memorised input. Transistor check for both 
NPN and PNP. Auto power off. Frequency test function. Stop 
watch. Large 16mm 3.75 digit display with bargraph. ^ 

Please call us or a full specification sheet. f With 2 Digital ^ 

Q 1045 $179°° V P, “ S 1 B “ r Graph - 

^ Displays! 

Core Security Cable Bargain 

Our supplier has sent us a shipment of this cable with a slight imper¬ 
fection - sometimes the outer sheath is welded to the inner insulation. 
This doesn't mean the cable can't be used. The conductors are fine, 
you just need to strip the insulation off carefully. Each conductor is 14 

strands of 0.2mm. Complete 200m roll only._ 

at this price. 

WA0356 Normally $ 140 °° L 

This Month Only $60 / Ho lls Left! 


Save Over a Massive 55%* 
Sorry Not Available from 
,Altronic Resellers. 


300 Watt Inverter 

This nifty inverter converts 12 Volts DC to 240 Volts 
AC. Includes an on/off switch and a light & heavy 
load switch with metered output. Works well with most] 
electrical equipment. Includes heavy duty battery 
leads to connect directly to your battery. 

M 8120 NORMALLY $249 00 ^ Fantastic for 

This Month Only $199 °° fanning. Boating, 

Aviation Headset 

1000's Sold Across Australia-lncludes 2 Year Warranty! 

It was not to long ago when spending $450.00 on an 
Aviation Headset was not uncommon. Altronics changed 
all that when we released our C 9070 Aviation Headset 
for $199.00. Now with the edition of the flexible boom 
unit and helicopter version (fitted with a Nato plug) our 
headsets have gone from strength to strength. Add to 
this enhanced microphone, improved lead shielding and 
headband comfort these headsets must be the best 
value for money in Australia! 

C 9070 Standard Model $199°° 

C 9073 New Flexible Boom Model $225°° 

C 9072 New Helicopter Model $249°° 

19” Rack Shelving 

Do you have equipment that is not rack mountable. If so you need some of our super strong 
rack shelves. Super strong and superb value. All shelves are black power coated for a long 
lasting finish. 

Now available - extra deep shelves for multi-play carousel CD players etc. 

H 5352 2 Unit 340mm Deep $49‘ 95 

C/I .95 Supplied in Flat-Pack 

H 5353 3 Unit 340mm Deep Form. Assembles in 

ter ,.os ~~y _ _ Minutes! _ 

H 5363 3 Unit 400mm Deep JpOrr* 

H 5354 4 Unit 340nun Deep $59* 95 

H 5364 4 Unit 400mm Deep $69 95 
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Quality Alarm Systems as Used by Security Companies 

Protect Your Home or Business from Intruders 
with One of these 'State of the Art ' 

Burglar Alarm Systems 

Deluxe Security System - Package 1 


Everything you require for your home or office, even the cable! This package 
includes are deluxe S 5485 4 sector alarm panel. It features a user selectable 4 digit pin 
number allowing you to arm and disarm the alarm via the inbuilt digital keypad. 4 inde¬ 
pendent sectors accept almost any type of sensor (Normally 
Open and Normally Closed). Any sector can be individually 
isolated, (e.g. when at home you may want to turn on perimeter 
sensors, allowing movement inside). Includes a 24 hour panic 
and tamper sector. Alarm pre-warning reminds you to disarm 
on entry. Constructed in sturdy steel case with lock. Includes 
easy to follow installation instructions. 

Package 1 Includes: 

• S 5485 Alarm Panel • S 5065 1.2Ah Battery Backup • M 9027 
Plug Pack • C 2015 External Siren • S 5460 Siren Cover • S 5445 
Strobe • 1 x S 5302 PIR Movement Detector • S 5160 Tamper 
Switch • 1 x S 5153 Reed Switch • W 0303 200m 6 Core Cable 



Normal Value of $657” 

This Month Only $450 


Includes FREE 
200m Roll of 6 
Core Cable! 



This package includes the S 5480 3 sector alarm panel. It features 
an inbuilt keyswitch allowing you to arm and disarm the alarm. 3 
independent sectors accept almost any type of sensor (Normally 
Open and Normally Closed). Includes a 24 hour panic and tam¬ 
per sector. Constructed in sturdy steel case with lock. Includes 
easy to follow installation instructions. 

Package 2 Includes: 

• S 5480 Alarm Panel • S 5065 1.2Ah Battery Backup • M 9027 
Plug Pack • C 2015 External Siren • S 5460 Siren Cover • S 5445 
Strobe • 1 x S 5302 PIR Movement Detector • S 5160 Tamper 
Switch • 1 x S 5153 Reed Switch • W 0302 200m 4 Core Cable 


Normal Value of$477 30 

This Month Only $350 



Economy Security System - Package 2 


Includes FREE 200m 
Roll of 4 Core 
Cable! 


FREECALL 1 -800 999 007 PERTH (09) 328 1599 




















































N 

00 

CO 

00 

CM 

CO 

0 ) 

o 

X 

2 

I 

(/) 

0 

z 

o 

cc 

s 

< 

0 


COMPONENTS 


*Overnight Delivery* 


Polypropylene Speakers 

These fantastic speakers are ideal replacement speakers or for your own 
speaker design. The lightweight plastic cones 
offer levels of performance above that of ^ ~~~ Save 25 % 
conventional cardboard cones. The cone f Phn***, a 
is more rigid and does not "break-up" V. ™°™ Altr °niCS for 

(flex) as much as its counterparts. 

Watts RMS 

C 3045 6.5" Midrange 30W 

C 3055 6.5" Woofer/Midrange 30W 

C 3060 8" Woofer 60W 

C 3065 10" Woofer 60W 

C 3070 12" Woofer 100W 

C 3075 15" Woofer 120W 


Full Specifications 




AUSTRALIA 

WIDE 


Famous Labtech 20MHz Dual Trace 
Oscilloscope 

This model is a dual trace, 20MHz 
oscilloscope with a high brightness 
CRT. The vertical amplifiers have 
high sensitivity of 5mV/div and a 
frequency characteristic response 
with a smooth roll off exceeding 
20MHz. The TV sync, signal operator cir¬ 
cuit is provided to ensure stable observa¬ 
tion of video signals. Triggering 
is obtained by sampling the AC 
power waveform, external 
waveform or internally generat¬ 
ed trigger. 

Q 0156 CRO $699 



Outstanding 
REDBACK 
Performance 6.5" 
Carbon Fibre 
Speaker 

This superbly con¬ 
structed speaker is 
comparable with 
many European 
"name brand" types 
and utilises materials 



that offer many 
advantages over 
conventional 
speakers, 
namely out¬ 
standing perfor¬ 
mance in the low . 
to mid frequency 
range, improved voice coil and lower dis¬ 
tortion characteristics. 

30W RMS 70W max. 

Impedance:.8 Ohm 

Res. Freq.:.65Hz 

Sensitivity:.97dB/W (0.5m) 

C 3034 Normally $79 95 each. 

This Month Only $130°° per pair 


Micron 25 Watt 
Soldering Iron with 
De-solder Bulb 



This combo pack makes 
excellent value for the person starting out. 
It gives you a lightweight, economical sol¬ 
dering iron witch is suitable for most elec¬ 
tronic work including a variety of car 
and household jobs. 

This Month Includes Bonus 
T1245 De-Soldering Bulb & * 
a reel ofT 1200 Solder! 

T 2415 $24‘ 5 ° 

T 2416 Spare Tip to Suit $2.95 


m 


Relays 


These high quality relays are ideal for hun¬ 
dreds of applications. Limited stock. Buy 
now and save! Not available from Altronic 
Resellers. 

Relays Normally $9 95 , 

This Month Only $4 M 

S 4220 12V DPDT Relay 
S 4225 24V DPDT Relay 
S 4235 24V 4PDT Relay 
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Computer Gender 
Changers 

All pins straight 
through. Male 
to Male and 
Female to 
Female ver¬ 
sions-available. 

Ideal for com¬ 
puter, printer leads. 

P 0772 D9 Male to Male 
P 0773 D9 Female to Female 
P 0776 D25 Male to Male 
P 0777 D25 Female to Female 



All Only 

$9 95 « 


50 Ohm Terminators 


BNC plug with built-in 
terminator. As used in 
networks etc. 

P 0512 $4' 5 ° 



Professional Gas 
Iron Kit 




that redefine the limits of soldering. This kit 
consists of the CADIK Gas Soldering Iron 
supplied in a handy carry case with a range 
of tips and accessories. 

Features: • See through gas chamber • Built 
in ignition cap • Uses standard butane gas 
• Supplied with safety stand, cleaning 
sponge, solder dispenser, blow torch, hot air 
blower and hot knife cutter 

T 2502 $7 4*" 

Phone (09) 328 1599, Fax (09) 328 3487 
MAIL OkDERS C /- P.O. Box 8350 

Perth Business Centre, W.A. 6849 

Standard Delivery & Packing Charge: $ 4.00 to 500gms, $5.50 500gms-l kg, $8.00 lkg-5kg. 
Where possible we process your order the day received and despatch via Australia Post. 
Allow approx 9 days from day you post order to when you receive goods. 

Overnight Jetservice: Up to 3kg is $10.00, 3kg to 5kg is $18.00—We will process your order 
the day received (if placed before 2.00PM WST) and despatched for delivery the next day. 
Country areas please allow an additional 24-48 hours. 

Heavy Service: All orders of lOkgs or more must travel Express Road—Please allow up to 7 
days for delivery. $12.00 to lOkgs. $15.00 over lOkgs. 

WA - COUNTRY 
ALBANY BP Electronics • 

Micro Electronics 
BUNBURY Micro Electronics 

ESPERANCE Esperance Comm. 

MANDURAH Forum Electronics 

PORT HEDLAND Ivan Tomek Electronics 
ROCKINGHAM TV Joe s 


High Grade Single Conductor Cable As Used by 
Manufacturers Australia Wide! 

Light Duty Hookup 


Single conductor. Tinned. 7 strands of 0.16mm. 

W 0250 Red W 0254 Yellow 

W 0251 Black W 0255 Green 

W 0252 Brown W 0256 Blue 
W 0253 Orange W 0257 White 

Normally $10 00 per 100m roll, This Month Only $8 °° per 100m roll 
OR Buy 4 Rolls for $30 in Any Colour of Your Choice 

Medium Hookup Wire 

Single conductor. Tinned. 14 strands of 0.20mm. 

W 0260 Red W 0261 Black 

W 0262 Brown W 0263 Green 
W 0265 Blue W 0268 White 

Normally $20 00 per 100m roll. This Month Only $16 ' 5 ° per 100m roll 
OR Buy 4 Rolls for $60 in Any Colour of Your Choice 


Insurance: As with virtually every other Australian supplier, we send goods at consignee's 

risk. Should you require insurance cover against loss or damage please add $1.00 per $100 
of order value (minimum charge $1). When phone ordering please request "Insurance". 
Altronics Resellers: Chances are there is an Altronics Reseller right near you—check this 
list or phone us for details of the nearest dealer. Blue Ribbon Dealers are highlighted with a 
•. These dealers generally carry a comprehensive range of Altronic products and kits or 
will order any required item for you. 

© Altronics 1994. All possible care has been taken with the preparation of this advert and 
the information contained herein is correct at the time of going to press however specifica¬ 
tions and particulars in relation to products referred to herein are subject to change without 
notice. Altronics takes no responsibility for any loss or damage howsoever caused suffered 
by a reader with respect to any matter or thing referred to herein. Prices stated herein are 
only valid for the current month or until stocks run out. 


VIC - CITY 


(098) 412681 
(098) 412077 
(097)216222 
(090)713344 
(09)5813466 
(091) 732531 
(09)5271806 


COUNTRY 

BAIRNSDALE 

BALLARAT 

BENDIGO 

MILDURA 

SHEPPARTON 


NT 


QLD - CITY 


Green Gage Services 
Ballarat Electronics 
Sumner Electronics 
Truscott Electronics • 
Andrew Guyatt Elect. 


ALICE SPRINGS 
SA - CITY 


BORONIA 

CHELTENHAM 

CLAYTON 

CROYDON 

FOOTSCRAY 

PRESTON 


All Electronic Comp. 
TECS# 

Ray Cross Electronics i 
Talking Electronics 
TECS# 

Truscott Electronics • 
G.B. Telespares 
Preston Electronics • 


(03) 7233860 
(03)3266035 
(03)4840191 


Delsound PL# 
E.C.Q. 

B.A.S. Audiotronics 
David Hall Elect.# 


Gladstone Elect. Services 


NEWSTEAD 

/<MV _WEST END 

(03)6623506 WOODRIDGE 
(03)6706474 COUNTRY 

(03) 7622422 GLADSTONE _ 

(03) 5842386 MAROOCHYDORE Mals Electronics • 
(03) 5629501 TOWNSVILLE Super Solex • 

HOBART George Harvey • 

LAUNCESTON George Harvey # 


(051)525677 
(053)311947 
(054)431977 
(050)238138 BRIGHTON 
(058)219497 ENFIELD 
FINDON 

(07) 8396155 
(07)2541153 
(07) 8447566 
(07) 8082777 


Farmer Electronics 

Force Electronics • 
Force Electronics • 
Aztronics • 

Force Electronics # 
Force Electronics • 
Force Electronics • 
Force Electronics • 


HOLDEN HILL 
LONSDALE 

mr v arv 

David Reid Elect. • 
✓n-rm SMITHFIELD Chantronics 

(079)724459 COUNTRY 

222 1COFFS HARBOURCoffs Habour Elect. 


(077)724466 NEWCASTLE 

WARNERS BAY 
(002)342233 WOLLONGONG 
(003)316533 


(089)522388 

(08)2125505 
(08) 3770512 
(08) 3496340 
(08) 3471188 
(08) 2617088 
(08)3260901 
(08)2830755 

(02)2671385 
(02)6097218 

(066)525684 


Novocastrian Elect.Supplies (049) 621358 
Vilec Distributors (049) 566792 

Newtek Electronics • (042) 271620 

Vimcom Electronics (042) 284400 


FREECALL 1 -800 999 007 PERTH (09) 328 1599 
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Satellite reference 

1994 WORLD SATELLITE 
YEARLY, by Dr Frank Baylin. Second 
Edition, Baylin Publications 1994. Soft 
covers, 276 x 214mm, 656 pages. ISBN 
0-917893-20-4. RRP$140. 

It’s becoming harder and harder to 
keep up with the developments in satel¬ 
lite communications, because they’re 
coming at an ever-increasing rate. There 
are more and more birds being put ‘up 
there’ around the earth, plus a stream of 
improvements to microwave technology, 
compression and encryption systems, 
and expansion of services available in 
one area or another. 

Dr Frank Baylin is an acknowledged 
world authority on this subject, and has 
co-authored a number of books dealing 
with various aspects of it. In this now-up¬ 
dated volume he has produced a truly 
massive reference work, with an enor¬ 
mous amount of current information on 
(a) the technical side of modern satellite 
communications (including encryption 
and MPEG digital compression); (b) the 
transponder programming on the world’s 
current geostationary satellites; (c) com¬ 
prehensive reference information on all 
of these satellites; and (d) a full listing of 
virtually all of the companies involved 
worldwide in satellite programming, 
spacecraft manufacture, satellite system 
operation, reception equipment manu¬ 
facturers, and industry publications. 

It all seems to be presented concisely, 
accurately and accessibly, too. In short, a 
book that should be found invaluable by 
anyone working seriously in this area — 
or anyone else who wants a really up-to- 


bv Dr. FRANK BAYUN 


date insight on the state of the satellite 
communications art, especially with re¬ 
gard to satellite TV. 

The review copy came from AV- 
COMM, of 198 Condamine Street, Bal- 
gowlah 2093. (J.R.) 

Micro design guide 

MICROPROCESSOR ARCHITEC¬ 
TURES AND SYSTEMS, by Steve 
Heath. Published by Butterworth-Heine- 
mann, 1993. Soft cover, 150 x 230mm, 288 
pages. ISBN 0-7506-1628-8. RRP $45.95. 

How would you decide whether a cir¬ 
cuit design or computer architecture 
should be based around a CISC (complex 
instruction set) or a RISC (reduced in¬ 
struction set) processor? What about a 
DSP (digital signal processor) instead? 

This book is mainly about the Mo¬ 
torola family of processors, and the 
author is cited as the ‘processor technol¬ 
ogy specialist for Motorola’. You may 
know him as the author of VMEbus 
User's Handbook. The book is aimed at 
engineers and managers who need to un¬ 
derstand the new microprocessor archi¬ 
tectures and systems, to make informed 
decisions about them. 

If the book was only for engineers, it 
would probably be written in techno¬ 
speak that others can’t understand. But 
because the target audience includes peo¬ 
ple like managers, the writing style is 
decidedly less technical, even friendly. 

The author starts by looking at 8-bit 
microprocessors, then progresses to the 
32-bit devices. Motorola RISC devices 
are then explained, followed by a chapter 
on DSP, concentrating on the DSP56000 
family of devices. Memory management, 
interrupts and multiprocessing concepts 







are explained and there’s a chapter on 
future developments. 

The book is very readable, informative 
and even hard to put down in some parts. 
In fact, anyone interested in computer 
technology will find this book an excel¬ 
lent way to keep up to date. 

The review copy came from Butter- 
worth-Heinemann, PO Box 345, North 
Ryde2113. (PP.) 

HF measurements 

HIGH FREQUENCY MEASURE¬ 
MENTS AND NOISE IN ELEC¬ 
TRONIC CIRCUITS, by Douglas C. 
Smith. Published by Van Nostrand Re¬ 
inhold, 1993. Hard covers, 236 x 
157mm, 231 pages. ISBN 0-442- 
00636-5. RRP $109.95. 

Making accurate measurements of sig¬ 
nals (and noise) is hard enough at low 
frequencies, but gets harder as you move 
up the spectrum. Unless you have a good 
grasp of the various complicating factors 
which come into play at higher frequen¬ 
cies, and know how to ‘tame’ them, your 
measurements will be at best dubious 
and at worst meaningless. So that’s the 
aim of this book: to explain the various 
phenomena which occur at higher fre¬ 
quencies, and provide a worthwhile ref¬ 
erence on techniques to overcome them. 

Author Douglas Smith is an experi¬ 
enced HF design engineer, having 
worked at AT&T’s Bell Laboratories for 
over 23 years. He has 13 patents for HF 
circuit configurations, and also conducts 
seminars on HF measurement tech¬ 
niques. So he’s well qualified to write a 
book on the subject — and it’s good that 
he has, because there’s not much else 
available in readily accessible form. 

Basically, it seems a very down to 
earth and informative volume, with a 
great deal of practical material on mak¬ 
ing valid and accurate measurements. It 
should make a valuable reference for 
anyone working in the area of measure¬ 
ments at higher frequencies. Hopefully 
when it’s reprinted, though, the publisher 
will fix the embarrassing spelling mis¬ 
take on its cover spine. 

The review copy came from distributor 
Thomas Nelson Australia, 102 Dodds 
Street, South Melbourne 3205. (J.R.) ❖ 
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Information centre 


Conducted by Peter Phillips 



The Neotherm battery, excessive fees and more 


Reader enquiries this month range from a question about a battery I’m sure very few people have 
heard of, to a question about training institutions for electronics. And it seems an inductive load can 
cause a residual current detector (RCD) to false trip. 


Without further ado. I’ll open with an 
extract from a letter sent by a young 
reader. The rest of his letter is dealt with 
elsewhere in this column. 

Regarding your ‘Information Service’ 
for readers, why does it cost $750 to get 
a photocopy of an article? Let's say an 
article takes five pages. That’s 50c to $1 
for the photocopies, 45 c for a stamp, 50c 
for an envelope and minutes of your 
time. I wonder where the other $5 goes? 

Don't forget that the reader also has to 
pay $2 for a money order and 45 c for a 
stamp. Please re-evaluate your costing. 
And while you’re at it, why does it take 
so long for my letters to be replied to? If 
I send to your competition, I get a reply 
within 10 days. (JP, Teralba NSW.) 

Fair questions J.P., so I’ll explain. 
Photocopying does not take minutes of 
our time, unfortunately. The requested 
article first has to be found, the copies 
made and the original article returned to 
the filing system. The copies then have 
to be put into an addressed envelope, 
along with a typed reply. The package is 
then sent to another office for mailing. 
Total time can be up to 30 minutes per 
photocopy request, sometimes involving 
up to three people. 

In fact, the only reason we offer a 
photocopy service at all is as a service 
to our readers. We make no money out 
of it, and probably even lose on the 
deal. To do it for less than $7.50 is just 
bad business. 

Regarding letters, we acknowledge 
(where possible) all letters we receive. 
We usually send a form letter to let you 
know your letter has been received and 
what is being done about it If you have 
paid $7.50, you will get a reply from a 
member of the technical staff, as soon as 
time permits. 

Letters without the $7.50 fee are 


usually passed to this column, where 
they are used if we believe they raise 
points which are of interest to other 
readers. If your letter is used in this 
column, a reply with an answer to your 
query is sent. If the letter is not used, 
though, you probably won’t get a fur¬ 
ther reply... 

We have to impose these rules and 
charges for sound business reasons, JP., 
and I think most people see them as 
quite reasonable. We do have a magazine 
to produce, and as we’re not a public ser¬ 
vice we do need to charge for personal 
replies to technical queries. Unless you 
include the $7.50 fee, I’m afraid you’ll 
have to take pot luck about a reply. 

Having got that off my chest, here’s 
the rest of JP.’s letter... 

More bass! 

Congratulations on a great magazine. 
I was wondering if you could help me 
with a problem to do with positioning 
speakers in a room. I have built an 80W 
per channel amplifier (ETI-1430) and I 
am using a pair of home made speakers 
(a commercial design) that have a 12" 
60W woofer, a 4" 40W mid range and 
two 3" 20W tweeters. The system gives 
me the right level of power I want in my 
small room (loud, and very loud if I want 
to show off!) 

But I am having a problem getting 
enough bass. I don’t mean normal bass, I 
mean headache-inducing bass. I have al¬ 
ways put it down to my small room size 
(see attached diagram) but I have found 
that if I stand on my bed, right against 
the wall opposite the speakers, I get 
more than enough bass to satisfy my sub- 
200Hz hungry ears. 

Since my parents weren’t too keen on 
attaching a hanging chair from the ceil¬ 
ing, I have to turn to you for more ideas. 


Also, what is the maximum continuous 
temperature rating for a 2N3055 power 
transistor? I am developing some really 
high power 13.8V power supplies arid 
am using 2N3055’s as I got 30 of them at 
a good price. How many would you ex¬ 
pect a 40A supply to need? 

Finally, please try and include the 
Amiga range of computers in your ar¬ 
ticles and columns, as they really are su¬ 
perior to the IBM compatibles in most 
ways, except for the user base. (JP, 
Teralba NSW.) 

Unfortunately you forgot to include 
your diagram, JP. However, here’s a few 
ideas for you. Bass response from a 
loudspeaker can be improved by placing 
the speakers so the walls and floor 
reflect sound that otherwise escapes. 

For instance, you’ll find placing the 
speakers on the floor gives more bass 
than mounting them on a shelf. A 
comer gives even more sound reflec¬ 
tion. I don’t know how your speakers 
are mounted, so all I can suggested is 
floor mounted, corner positions for 
best results — and the right kind of 
speaker enclosure, of course. 

I once listened to a system that had 
four bass speakers installed in the 
lounge I was sitting on. These speakers 
were in addition to the usual speaker 
boxes, and I can assure you the bass 
was most effective. So maybe you 
could attach a couple of 12" woofers to 
the underside of your bed! 

However, be assured room size is not 
your problem. You only have to hear a 
top-line, high-power car audio system to 
be convinced of that 

The maximum junction temperature 
for a 2N3055 is 200°C. The absolute 
maximum collector current is 15A and 
the power dissipation is 115W. For a 
40A supply, I would design the series 
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regulator so each transistor passes 
around 5A. The power dissipation with a 
DC supply of 20V is (20 - 13.8) x 5, or 
around 30W per device. For these 
figures, total power dissipation will be 
about 160W. 

A conservative design would use six to 
eight transistors as the series pass ele¬ 
ments, with a low value series resistor in 
the emitter circuit of each transistor to 
ensure the load current is equally shared 
by all transistors. A large, possibly fan 
cooled heatsink is essential. 

Concerning projects for the Amiga 
computer, unfortunately no one on the 
magazine staff owns one. We occasional¬ 
ly include circuits suited to the Amiga in 
our ‘Circuit and Design Ideas’ section, 
and if anyone has developed an Amiga 
project they think other readers will want 
to build, let us know. 

Component codes 

The next letter asks a 
question I’m sure a few 
readers have pondered, at 
one time or another... 

I have just purchased 
one of your books on fil¬ 
ter circuits. It’s just what 
I’ve been looking for, but 
I cannot find any of the 
ICs referred to in the 
book. Tve tried the usual 
places, including Dick 
Smith Electronics, Jaycar 
and Altronics. 

Can you tell me where I 
can purchase ICs type: NE5534, LF351, 
uA741, LM137000N and HA12017. 
(D.H., Rubyvale Qld.) 

Manufacturers usually code ICs with 
the device number and their own iden¬ 
tity code. For example, an NE555 from 
RCA is coded RC555, from National 
it’s LM555 and so on. But does this 
mean that devices from different 
manufacturers with the same number 
are identical? 

In theory, yes. In practice, not al¬ 
ways. However it’s unusual for a cir¬ 
cuit to be so critical that you have to 
use a device from a specified manufac¬ 
turer. So, D.H., you’ll find many of the 
components you are after by simply 
looking for the number. 

For instance, the 5534 op-amp is avail¬ 
able from Jaycar as an LM5534 and as 
an NE5534 from DSE and Altronics. The 
uA741 is simply a Fairchild version of 
the 741, which is one of the most com¬ 
mon of all op-amp ICs. 

If you still cannot find some of the 
devices you need, and you’re sure there’s 
no readily available substitute, try Geoff 
Wood Electronics (phone 02 428 5198) 


or WES Components (02 797 9866). 
These firms often have hard to get ICs. 
Another Sydney supplier who might be 
able to help is Famell Electronic Com¬ 
ponents at 72 Femdell Street, Chester 
Hill, NSW 2162, phone (02) 645 8888. 

Micronta circuit 

The next writer is asking for help from 
the readership. 

I have a Micronta multimeter analog 
type 22-203C, made in Korea for Tandy. 
Would you or any of your readers please 
be able to help me with a circuit 
diagram, a parts list giving component 
types and part numbers, an instruction 
manual. Please help! (Jon Pagst, Yacht 
‘Alyssa’, c/o PO Gove 0880, NT.) 

There are many brands of analog mul¬ 
timeters, although Micronta is a fairly 
well known one. Hopefully a reader 
might be able to help Jon. 


Exposure meter 

Photography and electronics go almost 
hand in hand these days, and we get 
quite a few letters from readers who 
enjoy both hobbies. 

I have been interested in photography 
for some time, and I finally summoned 
up the courage to try my hand at 
darkroom work. I am now addicted, and 
I am about to set up my own darkroom. 
However there is one small problem — 
no 240V mains. Our house is powered by 
12V DC, so I have had to modify your 
April 1982 darkroom timer circuit to 
work from this voltage. 

My main reason for writing is to ask 
if you have ever described an Exposure 
Meter for use with an enlarger. They 
are commercially available, but they 
cost around $200 or more. Also, I 
haven't seen an enlarger timer for 
some time. Perhaps this might be a 
suitable project for the magazine. 
(D.H., Beechwood NSW.) 

Checking our project database shows 
two possible designs, both published by 
£77. The only exposure meter described 


in EA is a Flash Exposure Meter in the 
January 1980 issue. The ETI projects are 
a Darkroom Exposure Meter in January 
1985 and a Digital Exposure Meter in 
March 1984. 

Regarding timers, the most recent 
timer project that should suit your needs 
is the Digital Photo Timer described in 
the December 1993 edition of EA. This 
timer is available as a kit from CTO AN 
Electronics, and is based around a 
microprocessor. It’s simple to build and 
very versatile. 

UV light source 

I’m surprised we’ve not had more re¬ 
quests like this one... 

Could you please tell me if there are 
any plans available for the construction 
of a UV light source for PCB develop¬ 
ment work. (B.H., Morley WA.) 

Although we’ve published articles on 
PCB making in the past, 
B.H., we have never ac¬ 
tually described the con¬ 
struction of a UV light 
source. Such a device is 
relatively simple and 
mainly requires wood¬ 
working (or metalwork¬ 
ing) skills rather than 
electronic knowledge. 

A design I have used 
consists of a wooden box 
with four by 20W UV 
fluorescent tubes inside 
the box. The box is there¬ 
fore about 600 x 300 x 
300mm (L x W x D). The tubes are 
mounted about 150mm below a sheet of 
glass in the top of the box. A lid covered 
with sponge holds the PCB and artwork 
in place during exposure. It also seals the 
box to protect the user from the UV 
light A typical exposure time with this 
box is around two or three minutes when 
exposing a PCB or UV sensitive film. A 
timer can be added to control the lights. 

RS Components sell 8W (stock num¬ 
ber 556-250) and 40W (559-990) UV 
tubes, as well as complete UV ex¬ 
posure units. A small UV box, fitted 
with two 8W UV tubes and a timer 
costs around $350 (555- 279), but the 
tubes are only $42.56 for two. You can 
probably build the rest. Rod Irving 
Electronics has 15W UV tubes 
(H28600) at $32.95 each. These were 
specified in an EPROM erasing unit 
described in ETI for June 1984. 

Kalex, who specialise in hardware for 
PCB making, sell 8W, 15W, 20W UV 
tubes and also have UV light boxes 
priced from $250. Famell Electronics 
also has UV exposure boxes, the 
cheapest (249-324) priced at $280. 
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INFORMATION CENTRE 


Inductance and RCDs 

You might remember a letter in March 
’94 about inductive loads causing false 
triggering of an RCD (residual current 
detector). I suggested various other 
reasons for this, making the point that in¬ 
ductance is unlikely to be the cause. But 
it seems I might be wrong... 

I always enjoy reading your Informa¬ 
tion Centre and feel I might be able to 
shed a little light on AjD.’s problem with 
residual current detectors, as described 
in the March issue. 

Nuisance tripping when switching on 
inductive loads is a real problem and is 
quite random. Sometimes the circuit 
switches on with no problems, at other 
times it trips for no apparent reason. A 
check of the installation with a 500V 
insulation resistance tester 
will probably show a 
leakage resistance well over 
tens of megohms. 

I think the reason lies in 
basic AC theory. When an in¬ 
ductive load is present in a 
circuit, the reactive com¬ 
ponent of the current lags the 
voltage by 90°. When the 
voltage is at maximum, the 
current is at zero. When the 
voltage is at zero, the current 
is at maximum. 

An inductive load may be switched on 
at any point in the voltage waveform. If 
it happens to be switched on near zero 
voltage crossing, the current will rapidly 
rise to double the normal peak value. 
This has the effect of a decaying DC bias 
on the AC current waveform. I suggest 
it's this DC offset that drives the very 
small current transformer in the RCD 
into saturation, giving an output to the 
trip circuit. The attached printouts il¬ 
lustrate the point. 

How can it be overcome? Possibly 
by designing an RCD with a larger 
current transformer, containing fair 
dinkum iron so it will not run into 
. saturation. This would make the unit 
larger and more expensive, and there¬ 
fore less attractive to the user. 

Otherwise, as A.D. suggests, run a 
separate circuit for inductive loads that 
is not protected by an RCD. RCDs give 
very worthwhile protection to people 
using handheld appliances, so these cir¬ 
cuits should be RCD protected. Another 
thought is to fit troublesome inductive 
loads with an electronic switch that turns 
on only near the maximum voltage. 
Whichever way you go, it will cost 
money! (K.V., Kallangur Qld.) 
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One of the printouts sent by K.V. is 
shown in Fig.l, where the dashed line 
shows a DC component for several 
cycles. Saturation by a DC component in 
a triac controlled transformer circuit is a 
big problem, so it’s quite feasible for a 
DC component from an inductive load to 
cause a problem here. 

As you say K.V., the solution is a 
toroid in the RCD with a larger core, 
which of course is up to the manufac¬ 
turer. Otherwise, as our previous cor¬ 
respondent suggested, run a separate 
circuit for inductive loads. 

Incidentally, a reader has reminded me 
that you can increase the sensitivity of a 
clamp meter by winding additional turns 
through the clamp. For example, two 
turns doubles the sensitivity, so you 
divide the reading by two; three turns, 
divide the reading by three. My thanks to 
D.H., of Annandale NSW. 


Neotherm battery 

Now here’s something I reckon few 
people will have heard about, includ¬ 
ing me: 

Enclosed is a photocopy of an adver¬ 
tisement for the Neotherm Battery. I 
found it in a small book called The 
Motor Manual, produced by the staff of 
The Motor magazine in London in 1910 . 

Could you possibly comment on the 
Neotherm battery, and its principle of 
operation. It seems to me that the prin¬ 
ciple of heat equals electricity directly is 
an idea that ought to be rediscovered. 
(K.E., Henley Beach SA.) 

I have quite a few texts on electricity 
dating back to the early 1930’s, and 
none of these mention such a battery. I 
did find a full description of the 
Menotti cell (also a primary cell) 
which overcomes the problem of 
polarisation with copper sulphate. 
(Polarisation in a cell is the effect of 
gases forming around an electrode, in¬ 
creasing the internal resistance of the 
cell, and reducing its output voltage). 

Another text, dated 1931, devotes four 
pages to the Air Cell Battery. This bat¬ 
tery, produced by Eveready *consists of 
two cells, assembled in a moulded hard- 


rubber container and permanently con¬ 
nected in series. Like the regular dry¬ 
cell, the Air Cell uses zinc and carbon 
electrodes. Unlike the dry cell, which 
uses a depolariser in the form of a paste 
to prevent hydrogen from forming on the 
carbon electrode, the new Air Cell uses 
an electrolyte solution in conjunction 
with a plate formed of a newly invented 
special grade of carbon which is highly 
porous to oxygen. This has the peculiar 
property of extracting oxygen from the 
unlimited supply of surrounding air 
which we breathe, and making it avail¬ 
able inside the cell for its function as a 
depolariser to combine with the 
hydrogen on the carbon electrode to 
form water.’ 

The output voltage of the Air Cell is 
2.5V when new, falling to 2.0V when 
discharged. I wonder what happened to 
this rather interesting development! 

The Neotherm battery is 
also described as a primary 
battery — i.e., it cannot be 
recharged. I think that per¬ 
haps the regular application 
of heat was needed to 
depolarise the battery. In 
other words, the Neotherm 
battery probably did not 
produce electricity from heat 
The heat simply rejuvenated 
the battery. If anyone can 
throw more light on this sub¬ 
ject, please let me know. 

Learning electronics 

I have responded several times to 
letters like the following, so there’s 
obviously interest in the topic. First 
the enquiry... 

I would like to do an electronics 
course which would allow me to ser¬ 
vice and install communications equip¬ 
ment and possibly do television 
servicing. I would then like to extend to 
a Broadcast Operators Certificate 
(BOC), if this still exists. 

I have seen various advertisements of¬ 
fering correspondence courses. My ques¬ 
tion is: What teaching institutions do the 
electronics industry recognise? (RJL., 
Broken Hill NSW.) 

I’ll first address the question of what is 
the ‘Electronics Industry’. Unlike most 
other industries, the electronics industry 
comprises many small to medium size 
repair and sales businesses, and only a 
few large manufacturing concerns. It is 
therefore not represented by a particular 
union (although the Electrical Trades 
Union seems to handle award matters in 
most large electronic industries) and is 
not as cohesive as, say the electrical in¬ 
dustry. For this reason, it’s often impos- 



THE NEOTHERM 
BATTERY. 

For Charging Ignition Accumulators, etc. 

A primary battery, which is regenerated by 
heating the iron containing vessel. Large 
capacity. Does not run down when not in use. 

No. 1 ... 150 Ampere-hours at 1 amp. 
No. 2 ... 300 Ampere-hours at 2 amps. 
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sible to find an industry representative, 
or even a common point of view from 
the industry. 

I have attended several so-called 
‘Electronics Industry* meetings, and I 
can assure you the opinions, and needs, 
are very wide ranging. 

Regarding recognised training institu¬ 
tions, it is fair to say that TAPE has the 
support of most industries I’ve had con¬ 
tact with. There are other private 
trainers, and quite a few graduates from 
these institutions have done well in the 
industry. The usual path to a BOC is an 
Electronics Trades course, followed by a 
Post Trade course of 12 months duration. 
However, I’ve heard talk recently of dis¬ 
carding the BOC as a requirement to 
operate a TV transmitter. 

You specifically ask for a correspon¬ 
dence course R.L., and TAPE runs these 
courses through its OTEN network. I 
suggest you call into the local TAPE 
college and ask for a contact name and 
phone number for OTEN. 

However, as with any practically- 
based course, you will need to do a cer¬ 
tain amount of hands-on work, possibly 
through a local college. I don’t know the 
exact arrangements. 

Incidentally, many readers might nol 
be aware of how different TAPE 
courses have become in recent times. 
As a direct result of industry restructur¬ 
ing, there have been many changes 
made to trade, certificate and eventually, 
associate diploma courses. And these are 
the very courses many EA readers are 
interested in. 

Basically, the change is the introduc¬ 
tion of National Modules. A National 
Module is usually a 40-hour (can be 
more or less) learning package on a par¬ 
ticular subject, or part of a subject. The 
content of each module is decided by 
TAPE and industry representatives from 
all states of Australia, and a document 
called a National Descriptor summarises 
the content of each module. 

Each state then develops, from the 
descriptor, a teaching package for 
each module that suits local conditions, 
finances etc. However, the basic con¬ 
tent and testing strategies must remain 
essentially the same, regardless of where 
it is being taught 

If you study and pass a particular 
module, you can then claim an ex¬ 
emption for that module in any learning 
institution, anywhere in Australia, for 
all other courses that use that module. 
That is, you only have to pass a module 
once in your life to be deemed com¬ 
petent in that module. 

Assessment for each module is com¬ 
petency based. That is, you are as¬ 


sessed on your ability to meet prescribed 
learning outcomes, as listed in the 
descriptor. The assessment might be a 
written test, a practical test or a com¬ 
bination. However, there are no marks; 
you either pass or fail. 

The National Modules are not only 
taught by TAPE, but sometimes by other 
accredited training providers. Therefore, 
if you intend undertaking a course in 
electronics, say an Electronic Trades 
course, make sure you are doing a course 
constructed with National Modules. Ad¬ 
vanced Certificate courses are now being 
modularised, and it will eventually flow 
through to Engineering Associate 
Diploma courses. 

So, R.L., even though the electronics 
industry is hard to identify, providing 
you undertake a training course based on 
National Modules, taught by an ac¬ 
credited training provider, no one in the 
industry can dispute your educational at¬ 
tainments. 



2TM goes to FM 

Remember 2TM, the Tamworth 
country music radio station that has fea¬ 
tured in the January and April 1994 edi¬ 
tions? A reader has sent me a fax saying 
that this station has now converted to 
FM, somewhere around 92.7 to 
93.7MHz. Apparently this has been the 
case since the beginning of the year. 
Thanks to N.F., of Stockton NSW. 

This now raises the question of receiv¬ 
ing distant FM transmissions, which is 
one without any easy answers. The usual 
solutions are a high multi-element anten¬ 
na, and perhaps a masthead amplifier. 
We hope to include an article in either 
the July or August issues by Tom Moffat, 
on improving reception by coupling an 
external dipole to a receiver with a fer¬ 
rite rod, but this may not be of much 
benefit at VHF. 

Incidentally, another reader has ad¬ 
vised me that an AM station with the 
same frequency as 2TM (when it was 
AM) is operating on the west coast of 
New Zealand. The output power is 2kW 
and its call sign is 3ZW. Apparently he 
receives 3ZW much better than 2TM, 


suggesting the need for a selective loop 
aerial. 

What?? 

We are back to op-amps this month, 
with a question from Bryan Maher, 
author of Op Amps Explained. 

Bryan’s question is: What is the output 
voltage of the circuit in Rg.3? Assume 
that the op amp is ideal, that is, it has an 
infinite open-loop gain, an infinitely 
high input impedance and zero output 
impedance. Assume a +/-15V DC dual 
polarity power supply to the op-amp. 
Notice that R3 has a value of 3301 ohms. 

Answer to June’s What? 

The answer seems to be that the pub¬ 
lished response charts for eye sensitivity 
to colour show the response in daylight, 
when the maximum sensitivity occurs at 
about 550nm. At night, when rod vision 
is predominate, the eye is more respon¬ 
sive to blue as the peak sensitivity of the 
eye shifts to about 510nm, where blue is 
about 500nm. 

Then again, there might be a more 
pragmatic reason, such as the best 
colours having been taken by other ser¬ 
vices. Green would seem to be the best, 
but who would associate green with the 
police? ❖ 


EXPERIMENTING 


Continued from page 89 

the SL486 circuit worked as well on 
6V as on 9V. The second circuit was 
fairly sensitive to supply voltage, and 
seemed best at around 5 V or 6V. 

4. A critical aspect of the second circuit 
(Fig.6) is the oscillator frequency. Tests 
confirmed most equipment required a 
frequency of around 30kHz, with some 
equipment being less sensitive to the 
carrier frequency. 

Therefore, while the second circuit 
doesn’t work with all equipment, it has 
the best sensitivity and therefore the 
best operating characteristics. It’s pos¬ 
sible that further research into the 
values of the supply voltage, carrier 
frequency and IR LED forward current 
would solve the few instances where the 
circuit didn’t work. 

But that’s what experimenting is all 
about, and for the cost of around $6, you 
can build and test this circuit on your 
gear. If it doesn’t work, try different 
values of supply voltage, carrier frequen¬ 
cy, IR LED current, IR LED position and 
so on. If it still doesn’t work, it has only 
cost you $6. 

Happy experimenting! ❖ 
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The saga of the Crystal Set 

Recently I was taken to task because, in its six years, this ‘Vintage Radio’ column has not yet 
featured crystal sets. The point has been taken, and this month we cover some aspects of this 
classic and in its time, most important receiver. 


The basic crystal receiver comprises 
only three components: an inductor, a 
diode and a headphone — although to be 
completely accurate, there are also two 
virtual capacitors formed by stray ca¬ 
pacitance of the aerial and the headphone 
leads. It would be impossible to create a 
simpler receiver than the elementary 
crystal set, yet entire books have been 
written about it. What other type of re¬ 
ceiver has remained basically unchanged 
for 80 years? 

In the period from the advent of broad¬ 
casting to the arrival of the cheap transis¬ 
tor receiver, making crystal sets was one 
of the traditional childhood activities. 
There were several reasons for its popu¬ 


Wireless Apparatus 

From a Contact Stud to a 16" Spark 
Coil can be obtained from us. 



ZINCITE-BORNITE DETECTOR, 
Mounted on Solid Ebonite, High-Clats 
in every detail, will withstand shock or 
vibration. 11/6 each, post free. 
Other types from 4/6 

WRITE FOR CATALOGUE - 

F. L. MITCHELL & Co., Ltd., 

188, RYE LANE, PECKHAM, S.E. 


London Readers should visit our 
Premises. 


Fig. 1: A crystal detector advertised in 
the Marconi ‘Yearbook of Wireless 
Telegraphy & Telephony 9 for 1914. 


larity. Crystal sets were inexpensive, 
simple to make, cost nothing to run and 
what is more, they worked. 

There is no receiver simpler than the 
basic crystal set, yet an endless series of 
circuit variations appeared in radio and 
hobby publications and were eagerly as¬ 
similated — previous models torn apart 
and the new variations tried. Many 
young experimenters got ‘bitten with the 
radio virus’ as a result, and went on to 
make radio their careers. 

Like much electronics technology, the 
origins of research in the electrical char¬ 
acteristics of crystals go back to the 19th 
century. The earliest work of which I can 
find any record was by Ferdinand Braun 
in Germany during 1874, in what could 
be regarded as the first research into 


semiconductors. Braun reported that 
various combinations of metals with ox¬ 
ides or sulphides, with small contact ar¬ 
eas, displayed unilateral electrical 
conduction characteristics. 

As with many early discoveries, here 
was a solution waiting for a problem. 
Braun went on to other work, including 
cathode rays, and it was a further 25 
years, in 1901, before he conducted ex¬ 
periments into the use of crystals for ra¬ 
dio detection. He worked with galena 
(lead sulphide) and iron pyrites, but it 
was psilomelane, a mineral containing 
manganese, with a sensitivity equal to 
that of the electrolytic detector, that he 
considered showed the greatest promise. 
Braun reported his findings to Tele- 
funken, but there seems to be no record 



Fig.2(a): The circuit of a 1915 shipboard Marconi receiver installation, providing 
the choice of a magnetic detector (‘maggie’) or a type 20 crystal set. Note the 
battery and rheostat for biasing the crystal. 
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Fig.2(b): The various configurations of 
the versatile Marconi multiple tuner — 
much more complex than the domestic 
crystal sets of a decade later. 

of that company or anyone else making 
practical application of his work. 

The noted Indian scientist Sir Jagadis 
Chunder Bose, also in 1901, patented a 
detector of electromagnetic radiations, 
including Hertzian waves, which used a 
pair of galena crystals in contact. Bose 
considered that his detector worked as a 
variable resistance self-resetting coherer, 
but no further development seems to 
have followed. 

Various detectors 

Meanwhile, radio communication had 
developed into a commercial enterprise 
depending for reception on magnetic and 
electrolytic detectors, and coherers. 
Fleming’s diodes, an adaptation of the 
1884 patented Edison Effect lamp, were 
used by the Marconi Company as detec¬ 
tors from 1905. 

The first practical application of a 
crystal as a detector has been credited to 
one of Lee De Forest’s employees, a re¬ 
tired army general, H.H. Dunwoody. 
This was in 1906, the same year that De 
Forest himself first experimented with 
the triode valve. 

Dunwoody had been experimenting 
with silicon carbide, or carborundum, 
which is made by heating a mixture of 
carbon and silica with an electric arc, and 
whose crystals approach diamond in 
hardness. He developed his detector to 
the point where the crystal could be 
clamped between steel electrodes, creat¬ 
ing an extremely rugged and stable de- 



Fig.3: The British GEC variometer 
tuned Gecophone crystal set Nol of 
1922, in a dovetailed mahogany case. 
Many sets of this era were similar in 
appearance to scientific instruments. 



Fig.5: This 1924 novelty model, known 
as ‘Uncle Tom’, was made of 
Staffordshire china with the coil 
wound around the top hat. 


vice; he found too that a polarising bat¬ 
tery increased sensitivity considerably. 
By applying a bias voltage, the forward 
conduction point of the crystal was 
brought nearer to zero voltage. We see 
this same characteristic today in the for¬ 
ward voltage drop of silicon diodes. 

Carborundum’s success seems to have 



Fig.4: In 1919, US firm Quaker Oats 
offered this novel crystal radio, based 
on one of its cardboard oats cartons, 
for $1 plus two carton labels. By 1921, 
they had issued 250,000 sets. It was 
featured on the cover of Antique 
Electronic Supply’s 1991 catalog, 
reproduced here. 


encouraged widespread research into 
crystal rectification, and in the period up 
to World War I a large variety of exam¬ 
ples appeared. The more popular detec¬ 
tors incorporated molybdenite, galena, 
bornite, zincite, iron sulphide and tellu¬ 
rium. Some of these depended on metal¬ 
lic contact, whereas others used two 
different crystals in contact. 

Some combinations were sold under 
trade names. These included the Perikon 
(chalcopyrites and zincite), Pyron (iron 
pyrites and silicon) and Bronc Cell (tel¬ 
lurium and graphite). Fig.l illustrates a 
detector assembly using a zin- 
cite/bornite combination. 

Often, these crystal detector assem¬ 
blies were switchable. One gets the im¬ 
pression that there was a suspicion of 
reliability about crystals. It was common 
to mount two or more crystals in a turret, 
so that rapid changes could be made. In 
other cases, the tuner could be switched 
to either a magnetic detector or a crystal. 
A complete 1915 shipboard receiver cir¬ 
cuit with this feature is shown in Fig.2. 

Rather than rectifying more or less 
evenly over their entire surface, a few 
crystals were found to have sensitive 
spots that worked best when touched 
lightly with a piece of fine wire. This 
piece of wire came, of course, to be 
called a ‘catswhisker’ and one of the 
most sensitive crystals was a piece of 
galena, a common lead ore. One source 
of high grade crystals was the American 
town in Northwestern Illinois actually 
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called Galena, where at one time, a thriv¬ 
ing mail order business was carried on 
with radio enthusiasts. 

Unlike carborundum, the galena crys¬ 
tal had the advantage of not requiring a 
biasing voltage to increase its sensitivity. 
Biasing added the complication of a bat¬ 
tery and rheostat, and the operator hav¬ 
ing to remember to switch the current off 
after use. 

The modern semiconductor diode is a 
direct descendent of these detectors, and 
the point contact germanium diode can 
be seen through a magnifying glass to be 
fundamentally a catswhisker in contact 
with a tiny piece of crystal. 

Unsuitable at sea 

Despite its good performance with 
weak signals, the galena crystal was not 
popular in marine service. As anyone 
who has ‘tickled’ a crystal will know, a 
slight bump is sufficient to dislodge the 
catswhisker; obviously, on a ship in a 
storm or with gunfire, this fragility 
would be hopeless. 

Another weakness of the galena crystal 
is that it can be paralysed by strong 
nearby transmissions and atmospherics. 

However, its simplicity and relative 
sensitivity made the galena crystal popu¬ 
lar with amateurs, who were quite pre¬ 
pared to fiddle with catswhiskers, 
forever looking for more sensitive spots. 
When broadcasting commenced in the 
early 1920’s, the galena crystal receiver 
played a significant part, especially in 
areas within a few miles of a transmitter. 

The galena crystal did not have the 
monopoly in home receivers, though. 
Some proprietary crystal assemblies, 
such as the popular Red Diamond, used 
other crystal combinations and were 
somewhat more stable. 



Fig.6: The fundamental circuit used in 
the five crystal sets illustrated. 
Although as simple as you could get, 
its weakness is lack of selectivity due 
to heavy damping of the tuned circuit. 

A crystal set’s performance is vitally 
dependent on its tuning system. The 
complex Marconi tuner in Fig.2 is capa¬ 
ble of superior results, but would have 
been quite out of the question for a do¬ 
mestic receiver. It required considerable 
operational skill and the cost would have 
been quite prohibitive. In fact, in the hey¬ 
day of the crystal set, the listener who 
could have afforded a Marconi tuner or 
similar would have been able to buy a 
valve receiver anyway. 

Affordable radios 

Manufacture of crystal sets for radio 
listeners boomed in the early and mid 
1920’s, especially in England. The book 
Vintage Crystal Sets 1922-1927 by Gor¬ 
don Bussey lists more than 200 different 
models and their makers. 

The remarkable popularity of the crys¬ 
tal set in England was due to two factors. 
One was the proximity of a large number 
of listeners to a transmitter; the other was 
economic. Wages in Britain were low, 
and a crystal set was all that many could 
afford. Furthermore, anyone with a small 
degree of skill could make one. 


The situation was different here and in 
America. Income was higher, and a fair 
percentage of the community was remote 
from transmitters. Even so, both com¬ 
mercially made and homebuilt crystal 
sets were popular, a remarkable Ameri¬ 
can example being the Quaker Oats pro¬ 
motional model featured in Fig.4. 
Locally, firms like Emmco and Radiokes 
manufactured components to meet the 
needs of enthusiasts, and Wireless Weekly 
provided them with plenty of projects. 

Only so much could be done to im¬ 
prove a simple crystal set, but one way of 
improving reception was to add valves. 
For the Brownie user, a matching two- 
stage amplifier could be attached to pro¬ 
vide loudspeaker reception. In many 
cases, a crystal detector was used in con¬ 
junction with valve RF and AF amplifi¬ 
ers, and reflexing was common. 

A different approach was the ‘electro¬ 
mechanical relay’, in which a headphone 
receiver mechanism was coupled to a mi¬ 
crophone. Energised by dry cells, there 
was sufficient power for a horn speaker. 
One well known model came from the 
English firm of S.G. Brown, who 
adapted their telephone repeater relay de¬ 
veloped about 10 years earlier. 

American practice generally was not to 
bother with crystals in valved receivers. 
To increase performance of simple re¬ 
ceivers, regeneration and reflexing were 
used extensively, but by 1925, the classic 
TRF with two RF stages, a grid-leak de¬ 
tector and two audio stages had become 
practically universal. In our part of the 
world, there was the whole range of re¬ 
ceivers from the superheterodynes right 
down to the home built crystal set. 

Contrasting with the Marconi installa¬ 
tion in Fig.2, amateur and broadcast 
crystal sets were not very complex. In¬ 
deed, although they were made at very 
different times and places, the receivers 
in Figs.3 - 8 have the same simple unse- 



Fig.7: The Brownie Wireless Co. produced several crystal 
sets, their No.2 having an ebonite case. The coil is inside, 
tuned by a slider between the earphone terminals. For long 
wave coverage, an additional coil plugged in at the top. 


Fig.9: Variometers were frequently used as variable 
inductors for tuning in the better grade sets, such as the 
GEC model in Fig.3. They could also be used to provide 
variable coupling in double-tuned sets. 
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Fig.8: Plastic may have been substituted for ebonite and wood, and the crystal 
diode is non-adjustable, but today’s basic crystal set has not otherwise changed 
in 70 years. This one comes as a kit from Dick Smith Electronics. 


found that there was about a 3dB im¬ 
provement, which is just discernable, in 
rectified voltage by applying about 0.75 
volts of forward bias. For extracting the 
last fraction of performance this is prob¬ 
ably worthwhile. For someone who 
wants a bit of variety, and a challenge, 
there is still scope for experimentation 
with the humble crystal set. 

As I indicated at the beginning, al¬ 
though the crystal set is a deceptively 
simple device, there is a lot that can be 
written about it. But I suspect that if I 
carry on much longer at this stage, the 
Editor may reach for the delete key! 

C Editor’s Note: For those who do want to 
experiment with a crystal set, I described 
a very flexible model back in June 1988 
— the 1988 Deluxe Crystal Set. This in- 


lective circuit, and this was to be their 
downfall. While there was only one 
transmission in the area, there was no 
problem; but if more stations opened, the 
inherent lack of selectivity became all 
too apparent. 

I confirmed this by tests with the 
Brownie and the Dick Smith Electron¬ 
ics receivers. With five local transmis¬ 
sions of similar strength spaced fairly 
evenly over the broadcast band, it was 
not possible to separate the stations 
completely, the best compromise being 
an annoying background from at least 
one interfering transmission. 

Huge variety 


Fig. 10: The expert’s 
crystal set was often built 
around a loose coupler, 
which could be up to a 
metre in length. Both 
coils were of variable 
inductance, via switched 
taps or a slider. The 
position of the inner coil 
allowed adjustment of the 
coupling — not a thing of 
beauty, but very effective. 



The solution was of course, improved 
selectivity; but the problem was to 
achieve it without sacrificing precious 
signal strength. Tapping the aerial and 
crystal down the coil would certainly re¬ 
duce loading, but at the cost of volume. 

For the experimenter, an endless vari¬ 
ety of clever circuits now followed, each 
one claiming to be the answer. It is amaz¬ 
ing the remarkable number of variations 
that were created around the simple crys¬ 
tal set. Virtually every issue of the nu¬ 
merous radio magazines that came on the 
scene had some new design or circuit 
configuration. Few, however, ap¬ 
proached the Marconi Multiple Tuner in 
complexity and versatility. 

In fact, there is a way of combining 
selectivity and sensitivity, and is the prin¬ 
ciple of operation of the Marconi tuner. 
This is to have two tuned circuits, criti¬ 
cally coupled with one tuning the aerial 
system and the other feeding the detector. 

Given large, high Q coils each tuned 
to the operating frequency, and accu¬ 
rately coupled to each other electrically 
or physically, it is possible to have an 
efficient transfer of one narrow fre¬ 


quency band. Too close a coupling 
passes a broad range of frequencies, 
whereas minimal coupling causes ex¬ 
cessive attenuation. 

We are familiar with this charac¬ 
teristic in superheterodyne IF trans¬ 
formers. As these operate at one 
frequency, the spacing of the coils can 
be fixed, but for a crystal set which has 
to tune a range of frequencies, the cou¬ 
pling has to be adjustable. 

Two popular methods of controlling 
coupling were the variometer and adjust¬ 
able coils mounted on swinging arms. 
Very impressive crystal sets were also 
built around the loose coupler. With 
skilled operation, the loose coupler can 
produce quite remarkable results, but 
these are rather large technical looking 
devices, some approaching a metre in 
length — although the one illustrated in 
Fig. 10 is only half this. 

Modern germanium or diodes are very 
efficient, but theoretically they could 
benefit from a small bias voltage. Re¬ 
cently R.G. Newlands of the NZVRS 
carried out some quantitative research 
into biasing germanium diodes and 


eludes two tuned circuits with *preset’ 
adjustable coupling, and also adjustable 
DC bias for the diode. Photocopies of the 
article are available from our Reader In¬ 
formation Service.) ❖ 


VINTAGE RADIO 



REPAIRS TO VALVE RADIO. GUITAR 
& AUDIO AMPLIFIERS 

Circuits , Components, Radios, 
Loudspeakers 

VALVES - Audio, Radio, Industrial 
BOUGHT - SOLD - TRADED 
Send SSAE for 1 993 Catalogue 

RESURRECTION 


242 Chapel Street^ra^an Vic 3181 
Tel (03) 510 4486 Fax (03) 529 5639 
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FOR SALE 


‘THE HOMEBUILT DYNAMO’ 

(construction plans), brushless electric 
generator, 1000 watt DC at 740 RPM. 
A$85 postpaid airmail from Al Forbes, 
Box 3919-EA, Auckland, New Zealand. 
Phone 0011 649 818 8967 anytime. 
Philips Ferroxdure rotor magnets (3700 
gauss) kit — now available cut to size 
and magnetised. 

VALVE AMPLIFIERS 
Australian made 

Mono, stereo, guitar, using 2A3, 211, 
6L6 or 807 valves. Williamson reproduc¬ 
tions. Parts available for DIY construc¬ 
tors. Circuit diagrams and construction 
details for many types of valve amps. 
Valve equipment repairs. 

Lancroft Pty Ltd, PO Box 439, Bexley 
2207; phone (02) 567 5390. 

MOTOROLA 6805 EMULATOR 

and 68705 micro programmers. Prices 
and data from Graham Blowes, Mantis 
Micro Products, 38 Garnet Street, Nid- 
drie 3042; (03) 337 1917 (a/h) (03) 575 
3349 (b/h) fax (03) 575 3369. 

KIT ASSEMBLY AND REPAIR 

Low rates. Contact Autronics on (08) 
294 8591. 

PLAYMASTER VALVE AMP 

Stereo part compl. c/w A&R 4000-15 
OP Tfmrs. No valves. Pwr supply A&R 
Audio Tfmrs OT763, OT2525-8m 2633. 
$100 the lot. BARRETTER Philips 1941 
c/w base. NEW $15. 

Taylor (09) 474 4947. 


KIT REPAIRS — R&D, prototyping, repairs to 
electronic equipment, ail kits repaired. 

CAMPAD ELECTRONICS 

225 Veronica Street, Capalaba Qld 4157 
Ph: (07) 245 2008 


TORTECH PTY LTD 

TOROIDAL TRANSFORMERS 

Design and Manufacture 

Approved to AS3108 - 1990 & U.L. Standards 

Tel: (02) 642 6003 Fax: (02) 642 6127 


KEIPLACE 


ADVERTISING RATES 
FOR THIS PAGE 

SMALL ADS: The minimum 
acceptable size of two centimetres x 
one column costs only $50. Other 
sizes up to a maximum of 10 
centimetres are rated at $30 per 
centimetre. 

CLASSIFIEDS: $4 for 40 letters. 
Just count the letters, divide by 40, 
and multiply by $4. ROUND UP TO 
THE NEAREST WHOLE NUMBER. 
CLOSING DATE: Ads may be 
accepted up to the 10th of the 
month, two months prior to issue 
date. 

PAYMENT: Payment by cheque or 
money order only, plus your name 
and address, should be sent with 
your advertisement, to: 

The Advertising Production 
Manager, 

Electronics Australia, 

P.O. Box 199, 

ALEXANDRIA, NSW 2015 


NEWSWITCHMODE 
POWER SUPPLIES: 

90 - 132V AC input, 5V 7A, 12V 1.5A, 
-5V 0.1 A — output use two in series. 
$15. New Plug Packs: 120V AC in, 12V 
AC 0.75A out — use two in series. $4. 
New 2m Fibre Optic Leads $5. Large 
range of good used transformers: 240 - 
110 1500W, 240 - 16 50W, 240 - 15 
150W, 240 - 24 150W, 240 - 13CT 0.5A. 
Also 2, 4, 6 and 8 inch meters. Plus 
many others, all removed from top 
quality commercial equipment. If you 
need it, ASK — we may have it. 
Phone/fax; (09) 349 9413 


Fax (Facsimiles) Power Supplies 
Exchange and Repairs 
All brands. Yes — RICOH too. 



INDEPENDENT 
POWER SUPPUES 
EXCHANGE 


8 Moonstone Place, 
Eagle Vale, NSW 2558 
Phone: (02) 820 9164 
Fax: (02)820 7692 


Radio Pty Ltd. 


Established in 1933, RCS Radio is the 
only company which manufactures 
and sells every PCB and front panel 
published in F.A and Silicon Chip. 

631 Forest Road, Bexley, NSW 2207 
Ring (02) 387 3491 for instant prices. 


UNUSUAL BOOKS 

Electronic devices, fireworks, lock- 
smithing, radar invisibility, surveillance, 
self-protection, unusual chemistry and 
more. 

For a complete catalogue, send 95 
cents in stamps to: 

Vector Press, Dept E, PO Box 434, 
Brighton SA 5048. 


SOFTWARE 

Tcalculator $15 

Calculator VGA $25 

Teal + Cal VGA $30 

Parts Database $30 

Addresses Database $30 

Accounts Database $30 

Word Processor $35 

MicroPCB $40 

ZeusPCB $150 

Schematics $110 


These are not shareware. For infor¬ 
mation on any program send a $5 
postage fee. 

To order add $5 and send cheque or 
money order payable to: G.A. Geor- 
gopolous, 34 Scouller Street, Marrick- 
ville, NSW 2204. 

AMID0N FERROMAGNETIC CORES 

For all RF applications. Send business 
size SASE for data/price to RJ&US Im¬ 
ports, Box 431, Kiama NSW 2533. 

Agencies at Geoff Wood Electronics, 
Sydney; Webb Electronics, Albury; As¬ 
sociated TV Service, Hobart; Truscott 
Electronics, Melbourne; Alpha Tango 
Products, Perth. 


TV Yoke Exchange 
All types of Yoke Rewinds 
All types of Transformer Rewinds 

240V Isolation Transformers 
240/110V Output for Servicing 

Contact or write to: 

TRANSFORMER REWINDS 

Reply paid No.4, 

P.O. Box 1058, 

ST MARYS, NSW 2760. 

Phone: (02) 8331146 Fax: (02) 623 5559 
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ARKETPLACE 


A TRUE AUSSIE Z80 

Development System driven from MS- 
DOS LPT1: EPROM is emulated during 
development. PCB and disk full of 
Source Code, Z8T XASM, Z8TBasic, 
and full circuits. $38. With EPROM $52. 
Promo disk $2. 

Don McKenzie, 29 Ellesmere Cres¬ 
cent, Tullamarine 3043; phone (03) 
338 6286. 

SATELLITE TV.DX: 

Super RX.2000 receiver. Threshold 
2.5dB. Also, digital picture, sound, 
synchron, resolution processors. Mobile 
DX receivers, Pay TV decoders. TV, radio, 
picture, sound modulators. Digital, 
analog signal meters. 

Send $5 for info and catalogue (refun¬ 
dable) to John Papp, PO Eox 472, 
Sanderson. N.T. 0812. Fax/Phone: (089) 
27 4985. 

68705 DEVELOPMENT SYSTEM 

In circuit simulator/emulator and pro¬ 
grammer board. Supports 68HC705C8/ 
C4/J2/K1, 68705P3/U3/R3 micro control¬ 
lers and more. 

Contact Robert Priestley, PO 38/4 II- 
lawong Village, Fowler Road, lllawong 
2234; phone (018) 020 481, fax (02) 
541 0734. 

CONTROL RELAYS 

Robots, Radios, or Railways from 
LPT1: of your XT to 486 PC. 64 bits. 
Fully expandable. Demo programs, flow 
charts, circuits, drivers in M.L. and Basic. 
Bare PCB and software $38, or Demo/ 
Promo disk $2. Don McKenzie, 29 Elles¬ 
mere Crescent, Tullamarine Vic 3043. 

Calling all hobbyists. We provide the challenge and money lor 
you to desian and build us as many simple, useful, economical 
and original kit sets as possible based on one main integrated 
circuit. 8032, 40-pin, single chip microcontrollers. 

For Iree samples and lull technical specification of this 8032, 
please write or (ax to us. 

YOga Enterprise, 

705 Sims Drive 103-09, 

Shun LI Industrial Complex, Singapore 1438 

Phone: (65) 741 0300 _ Fax: (65) 749 1048 


EFIL 

VCR & TV Remedies 
1994 MANUALS AND SOFTWARE 
* Over 4000 New Faults 
* Exclusive Backup Service 

REPLY PAID 4 

PO BOX 969 A1RLIE BEACH 4802 
Ph 079 465690 Fax 079 467465 


NEW SATELLITE SOFTWARE 

Now available WES2GIF for convert¬ 
ing VGA Wesat pictures to fully com¬ 
patible GIF files. 3.5" or 5.25". ONLY $15 
inc pp. Satisfaction Guaranteed. 

D.K. Jensen, Jensen Street, M/S 541, 
Bundaberg Qld. 4670. 

EPROM & SRAM EMULATOR 
2K x 8 (or 16) to 64K x 8 (or 16) 

Download and verify via standard 
PC printer port. Supports binary, Intel 
and Motorola hex formats. Includes bi¬ 
nary editor. For more information contact 
Northern Digital, PO Box 1252, Colling- 
wood Vic 3066; phone/fax (03) 484 5133. 

RF TEST GEAR 

S&D 751B Spec Analyser to 3.6GHz 
$1650; Tek Spec An plug ins, 1L5 $400, 
1 LI 0 $350, 1L20 $450 or $1000 the set. 
HP431B power meter and head $350; 
HP691A Sweeper 1-2GHz $400; HP- 
8690B Sweeper 1-2 and 4-8GHz $700. 

Phone (08) 261 1360 after 7pm (CST) 
or fax (08) 261 1996. 


POWER SUPPLIES 

New AWA and Tait in original boxes, 
sold as spares. 3-amp $35, 6-amp $95, 
9-amp $75, 15-amp $295. Phone/fax: 
(074) 98 2236, or (018)76 7145. 


RADI0TR0N DESIGNERS HANDBOOK 

4th Ed signed by Langford-Smith per¬ 
sonally. Gd cond. Offers. 4th Ed 1954 Nr 
New. $120. WW RADIO DATA CHARTS 
1947 VG cond $30. 

Taylor (09) 474 4947. 


PCB DESIGN BACKLOG? 

Let us get you back on track — 

Protel AutoTrax amt AutoCAD experts. 

4-6 Ramptons Rd. Eltham North 3095 , „ 

Tel (03) 439 1969: Fax (03) 439 1499 pty.ltd. 



WANTED 


WANTED 

Valve tester any condition. Details and 
price to Rob Stanford, PO Box 373, 
Toodyay, WA 6566. 


INVERTERS 12V - 240V 40 WATT WANTED 


New fully built and tested units. 
Altronics K6705Akit, see p.64 EA August 
1985 for specs. Limited quantity $60. 
Phone/fax: (09) 349 9413. 


200 Watt Power M0SFET amplifier module 

As appeared in June 1994 issue Silicon Chip 
$159 each by B/card, Wcard, $149 by cheque, W0 
Fully assembled and tested kits $199 each 
P/P $8, CVnight air $10 Aust only 
COMPUTER & ELECTRONICS SERVICES PTY LTD 
27 Osborne Ave, Trevallyn, Launceston, TAS 7250 
Ph: 003 344 218, Fax: 003 314 328 Mob: 018 1 33 979 


Printed Circuit Board Manufacture 

We manufacture hiah quality PCBs at 
prices so low, that it's not worth 
making yourself! 

INSTANT PCB's - - - 6 o 

P O Box 448 Avalon 2107 olo 
Ph (02) 974 1189 Fax (02) 974 5491 



TRY US FOR HARD-T0-GET 
SEMICONDUCTORS & VALVES 
Phone, Fax or Write 

WISEMAN ELECTRIC CO LTD 
WELLINGTON NEW ZEALAND 

P0 Box 2020 Ph: 64 4 385 9519 
124 Vivian Street Fax: 64 4 385 6243 


2A3, 6A3, 6B4-G, 300B, 845, 211 and 
other triode valves. 

Paper in oil caps and carbon resistors 
in quantities. Top prices. 

Phone (09) 927 1946. 


RETAIL OPPORTUNITIES 
NEW ZEALAND 


naycar 

” ELECTRONICS 


Jaycar Electronics (Australia) is looking to 
expand its service to NZ customers by 
appointing key resellers in that country. 

If you have a business that you think would 
benefit by reselling Jaycar products please 
contact us. We are particularly interested 
in retail establishments which are already 
in the electronic hobby area. 

This is not to exclude TV/Video service, 
camera stores or other businesses which are 
related to the sale of technical products. 
For more information, contact: 

Bruce Routley, PO Box 185 
Concord, NSW 2137, Australia 
Fax: 612 743 2066 
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50 and 25 years ago... 

'Electronics Australia' is one of the longest running technical publications in 
the world. We started as 'Wireless Weekly' in August 1922 and became 'Radio 
and Hobbies in Australia' in April 1939. The title was changed to 'Radio, 
Television and Hobbies' in February 1955 and finally, to 'Electronics 
Australia' in April 1965. Below we feature some items from past issues. 


July 1944 

FM broadcasting: With an eye to 
postwar expansion, the General Electric 
Company of America is pushing hard the 
advantages of frequency modulated, as 
against conventional amplitude-modu¬ 
lated broadcasting equipment GE have 
launched a reservation plan, whereby 
broadcasting companies are encouraged to 
reserve transmitting equipment which will 
be supplied in rotation after the war as 
when conditions permit. 

Cheaper television receivers: A new 
projection system which may cut the cost 
of television receivers to a fraction of that 
of conventional types, was announced by 
Emerson Radio & Phonograph Corpora¬ 
tion. The television instrument, ap¬ 
proximately 18" wide and 14" high, will 
be a complete radio and television unit 
employing a 3" cathode ray tube. The 


television image will be enlarged and 
projected to 15" by 20" proportions with a 
motion picture screen, by means of a lens 
system made of plastics. The brilliance 
will equal that of home movies. 

“It is our plan to feature these sets for 
no more than $150 as compared with the 
prewar average price of $500 to $800 for 
the 12" image type of receiver,” said Mr 
Abrams, president of the corportion. 

July 1969 

Light emitting diodes: Gallium-ar¬ 
senide-phosphide light emitting diodes 
which produce a bright red light have 
been introduced by Hewlett Packard as 
panel and circuit status indicators where 
low drive and high reliability under ad¬ 
verse conditions are important With an 
input power of 15mW (10mA at 1.5V), 
they achieve a brightness typically of 120 


foot-lamberts. Maximum brightness under 
steady-state conditions is about 200fL, but 
the diodes can be pulsed to much higher 
levels of brightness. The limit is deter¬ 
mined by the maximum dissipation 
(15mW continous). The diodes are packed 
in a modified TG46 transistor enclosure 
with a window on the top. 

Colour TV transmission: The first 
ever transmission of PAL colour 
television across Sydney was made during 
the recent IREE Convention. The trans¬ 
mission was by microwave link from the 
showrooms of Philips Electrical Pty Ltd, 
at 79 Clarence Street to the ballroom of 
the Wentworth Hotel, the Convention. On 
the ground floor of the Philips showrooms 
a colour television studio was set up with 
all the necessary equipment for produc¬ 
tion of colour pictures. 

Medical telemetry: A short range 
telemetry system for patient monitoring 
has been developed by the UK Atomic 
Energy Authority in collaboration with the 
Middlesex Hospital Department of Clini¬ 
cal Measurement 

The patient has electrodes fixed to his 
chest by adhesive, and wires from these 
electrodes are connected to a small radio 
transmitter (here held in the patient’s 
hand). Signals are picked up by a receiver 
and are shown as an electro-cardiogram 
on the oscilloscope. ❖ 


EA CROSSWORD 


ACROSS 

1. Computer games 
controller. (8) 

5. Small computer. (6) 

10. Supernormal. (7) 

11. Mounting area. (7) 

12. Superseded units. (4) 

13. Weather satellite term. (5) 

14. Reference point for satellite 
stabilisation. (4) 

17. Colour in resistor code 
denoting 5. (5) 


SOLUTION FOR 
JUNE 1994 


L^Wtda^lJWlALJbJLilWL'Jbll^ 





BLUma PJHBHCI BMMB 

ra h H h m w w H 
□KMEH HfflMHHHMHrsl 


IG ■ L ■ U ■ K 




18. Part of a CRT, the 
-gun. (8) 

21. Illumination. (8) 

23. Band in tape. (5) 

27. Underground current 
carrier. (4) 

28. Coherent microwave 
radiation. (5) 

29. Respected consultant for 
fans. (4) 

32. Planet discovered 
in 1846. (7) 

33. Type of cable. (7) 

34. Induced currents. (6) 

35. Skilled tradesman. (8) 

DOWN 

1. Units of energy. (6) 

2. Name of EA contributor on 
vehicle electronics. (7) 

3. Classification of navigational 
bearing. (4) 

4. Telephone user. (6) 

6. Effect at an electified 
point. (4) 

7. Electrical appliance. (7) 

8. Insert prepared in advance 
for a publication. (8) 


9. Unsteady. (7) 

15. Rocket used for probe to 
Moon. (5) 

16. Information displayed 
electronically at major 
sports venue. (5) 

19. First name of Dr Zener. (8) 

20. State of busy line. (7) 


22. Clamped. (7) 

24. Word of warning. (7) 

25. Result of using an EPIRB. (6) 

26. Foremost term in a PA 
system. (6) 

30. Optimise reception. (4) 

31. Shocking place to use a 
hair dryer. (4) 
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NEWS HIGHLIGHTS 


PACRIMWEST 1-0 CABLE COMPLETED 



Recently manufacture and assembly of 
the PacRimWest undersea optical fibre 
cable was completed by Alcatel TCC in 
Sydney, and loaded onto the cable laying 
vessel Cable Venture at the company’s 
Port Botany terminal. By the time this 
issue is published, the Cable Venture 
should have finished laying the cable be¬ 
tween Australia and Guam, thus complet¬ 
ing the final phase of the 16,500km South 
Pacific Network — linking Australia and 
New Zealand with Asia, North America 
and Europe. 

Fully constructed in Australia at its Port 
Botany and Liverpool plants, the com¬ 
pleted cable measured 7080km in length 
and included 53 optical repeaters. It was 
fully assembled and loaded onto the 
Cable Venture for laying in a single con¬ 
tinuous operation — becoming the 
world’s longest optical fibre cable link to 
be laid in this way. As the completed 
cable weighed 6755 tonnes, only a ship 
with the capacity of Cable Venture was 
capable of carrying out the operation. 
Even so, the vessel’s laying equipment 
had to be enhanced for the job. 


The laying route for PacRimWest cros¬ 
ses two of the world’s deepest ocean 
trenches, the San Cristobal Trench near 
the Solomon Islands (almost 8000m 
deep) and the famous Mariana Trench, 
near Guam (almost 9000m deep). These 
make PacRimWest the deepest sub¬ 
marine cable ever laid, and presented a 
considerable challenge for both Alcatel 
TCC engineers, in designing the cable, 
and the crew of the Cable Venture in 
laying it. 

The cable itself was provided with a 
special additional layer of protective in¬ 
sulation to facilitate laying, and super¬ 
visory systems on board the ship 
(supplied by Alcatel TCC) allowed con¬ 
tinuous testing during the laying process. 

The export revenues generated by 
PacRimWest for the Australian 
economy are greater than $250 million, 
according to Alcatel TCC Chairman Mr 
Bill Page-Hanify. 

The company has recently won a con¬ 
tract to build the $180 million T-V-H 
cable, which will link Thailand, Vietnam 
and Hong Kong. 


HACKERS CRACK 
VIDEOCRYPT C0DIN6 

According to a report in Coops Tech¬ 
nology Digest (April 29,1994), a consor¬ 
tium of counterfeit card producers 
released in late April full details of the 
Videocrypt scrambling system used by 
Pay TV systems such as the UK’s Sky 
Network. The details were released via 
some 25 computer bulletin boards, and 
included a software program which al¬ 
lowed anyone with a PC to ‘hack’ the sys¬ 
tem and watch any desired programmes, 
defeating the encoding. 

John McCormac, publisher of the 
Ireland-based Hack Watch News , is 
quoted by CTD as having examined the 
information and tested the software, and 
commenting that “This may be the final 
nail in the Videocrypt coffin. From this 
point on, Videocrypt as a scrambling sys¬ 
tem is dead.” McCormac, an acknow¬ 
ledged authority on scrambling systems 
and pay TV piracy techniques, said he 
believed the move was the result of in¬ 
tense competition between Videocrypt 
counterfeit card sellers. 

HAMFEST IN 
NORTHERN NSW 

Summerland Amateur Radio Club, 
based in Lismore, Northern NSW is hold¬ 
ing its annual Club Hamfest on July 31 at 
the clubrooms in Richmond Hill. There 
will be ‘bring and buy’ stalls, disposals 
stands and radio demonstrations, with 
refreshments available. 

The club is also planning to take part in 
the International Travel-Fest, to be held 
in the Lismore City Hall on August 6-7. It 
is hoped to set up communications links 
with the various countries which will be 
involved in the Travel-Fest. 

Later in the year, on November 26, the 
club will be holding its Grand Computer 
EXPO, also in Lismore City Hall. This 
event will include many commercial ex¬ 
hibits and displays of the latest computer 
and electronics technology. 

Further information on all of these 
events, or on SARC activities, is avail¬ 
able from the club at PO Box 524, Lis¬ 
more 2480 or by contacting Steve 
VK2JSM on (066) 62 6693; Ric 
VK2EJV on (066) 89 5137; or Graeme 
VK2GJ on (066) 85 1336. Information is 
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also available on local BBS’s, on VK2EA- 
1 or VK2YDN-1, via VK2RPL-2. 


SONY RELEASES 
MD DATA DRIVES 

Sony has begun shipping an external 
data storage device for computers, using 
its MiniDisc technology. Known as the 
MDM111, the new drive is almost identi¬ 
cal in size to a 3.5" floppy disk drive (102 
x 149 x 25.4mm) and operates from a 
single +5 V DC supply. A single MiniDisc 
will store up to 140MB of data. 

Average data transfer rate of the MD 
drive is 150KB/S, the same as a standard 
speed CD-ROM drive, with a peak con- 
troller-to-host rate of 5MB/s. The average 
seek time is a modest 300ms, and the 
drive uses a SCSI-2 interface. 

Sony engineers have apparently 
worked closely with Microsoft to ensure 
that driver software is available to access 
MD files from Windows , as readily as 
from hard and floppy disks. The price of 
the MDM111 drive is quoted as around 
A$1350, while the MD’s themselves are 
about A$40 each. This gives a value of 
only 28 cents per megabyte, which is well 
below floppy disks. With the steady rise 
in popularity of the MD for audio, it may 
also become a standard storage medium 
for PC data and software. 

NEW TELECOMMS 
FOR THE OUTBACK 

The 2.5 million people living in remote 
areas of Australia now have access to 
world leading mobile satellite and radio 
services, thanks to two new Telstra initia¬ 



tives announced in Sydney recently. The 
mobile voice, facsimile and data services 

— Satcom-M and Radphone Direct Dial 

— were launched by Telstra Managing 
Director-International, Mr Warren Grace. 

Satcom-M is a digital voice and fax 
service which enables callers to directly 
access the Inmarsat satellite system using 
a terminal which can be as small and 
portable as a briefcase. Radphone Direct 
Dial is an Australian designed high fre¬ 
quency radio service, which can dramati¬ 
cally improve communications for 
thousands of licensed HF radio users in 
this country. The technology will service 
the remote areas of Australia which are 
not covered by a cellular mobile network 
(and in many cases by the fixed telephone 
network), and offers a significant im¬ 
provement to the safety and productivity 
of the people who live in this area. 


“Australia is leading the world in 
mobile satellite and radio services”, Mr 
Grace said. 

“Not only are these services improv¬ 
ing the quality and safety of life in out¬ 
back Australia, the technology heralds a 
new era in mobile communications in 
this country.” 

Satcom M is a two way digital service 
operating at 1.5 - 1.6GHz (Lband), which 
will give people in isolated areas direct 
assess to almost any telephone in 
Australia or overseas, including access to 
the Public Switched Telephone Network 
and cellular mobile phones. 

Radphone Direct Dial is the first HF 
radio service in Australia to enable users 
to direcdy dial almost any telephone in 
Australia. The technology also brings 
with it fax and data capability — another 
innovation, expected to be available later 


QEDA SHOW IN BRISBANE 

The Queensland Electronics Development Association’s An¬ 
nual Trade Show and Seminar was held in Brisbane at the RNA 
Showground on May 4-5, and organisers were delighted at the 
excellent conditions provided in the fully carpet covered venue. 
The free seminars were well attended, and are expected to be a 
feature of future shows. 

This year stands were taken by educational bodies such as 
Queensland University, Griffith University, QUT and South 
Brisbane TAPE, displaying research projects being undertaken 
and providing information on courses available. 

Trade exhibitors included Emona Instruments, Philips, 
Tektronix, Vicom, Jemal, Tech Rentals, L.E. Boughen, Colour- 
view Electronics, Delsound, Cliff Electronics, Peter Martin, 
QED, E.S. Rubin, Rohde & Schwarz, AES Hartland and Mayer 
Krieg. The largest stand of all was taken by distributor St Lucia 
Electronics, which has recently opened a branch in Sydney 
(trading as Prime Components). 

Organisers were a little disappointed with the attendance, 
which was just under 1000 despite the Show being given con¬ 
siderable publicity in local media, and the distribution of large 
numbers of trade passes. However there had been a number of 
trade shows held in Brisbane over the preceding months. 



Door prizes of a JVC colour TV and one of the new Tekmeters 
from Tektronix were won by Peter Betts of Garden Guard and 
Don Flint of QUT’s Department of Physics, respectively. 
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In an effort to provide further security against airline terrorism, British firm Texlon 
has developed a bar-code system which allows luggage to be identified using a 
scanner right at the point of loading it into the aircraft luggage bay. 


NEWS HIGHLIGHTS 


this year, which will be the first of its kind 
in Australia. 

TAIT WINS LARGE 
WA RADIO CONTRACT 

One of the largest government con¬ 
tracts ever let in Australia for mobile two 
way radio systems has been secured by 
Tait Electronics (Aust). The contract, to 
the WA Bushfires Board, not only covers 
the bushfire service but every other 
government department in the state with 
a requirement for two way radio. 

Tait expects the multi-million dollar 
contract to result in the sale of 4000 to 
5000 radios over the next three years. 

The tender was to specifications of the 
Bushfires Board and the WAFire Brigade 
— but also included the requirements of 
the Water Authority of WA and other 
departments — because these organisa¬ 
tions will be the biggest users of two way 
mobile radio in the State Government 

The contract means that over the next 
three years virtually every fire truck, 
4WD vehicle and bushfire tanker in WA 
will be fitted with a Tait radio. 

Tait’s WA Manager, Mr Mike Gray, 
said that the new system would mean that 
the two way radios used by the Fire 
Brigade and the Bushfires Board would 
be compatible across the State. This com¬ 
patibility means that all the state’s 
firefighters will be able to communicate 
using the same radio system and vehicles 
containing the radios will be able to work 
anywhere in the State. However, this is 
only part of the contract. Acceptance of 
the Tait 2020 by the State Tenders Board 
means that every other WA Government 
Department, Shire, Council and semi- 
government authority with a requirement 
for two way radio will be able to buy two 
way systems on the same terms and con¬ 
ditions as the Bushfires Board. 

IRIDIUM ORDERS 
FIRST TERMINALS 

Scientific-Atlanta, the exclusive sup¬ 
plier of satellite earth terminals for the 
Iridium global communications system, 
has received the first order for the system 
from Motorola Inc. 

The Iridium project, which will use 
Low Earth Orbit (LEO) satellites, is now 
a reality with the first US$15M order 
placed with Scientific-Atlanta’s 
Electronic Systems Division by Motorola 
for the supply of an initial 20 tracking an¬ 
tenna systems. The first control terminals 
are due for deployment this December. 

Scientific-Atlanta will supply 10 Sys¬ 


tem Control Segment earth terminals for 
the Iridium system’s telemetry tracking 
and command centres to Motorola Satel¬ 
lite Communications Strategic Business 
Unit. The contract also contains options 
for an additional 20 gateway terminals 
valued at US$30 million. 

Iridium provides a worldwide digital, 
satellite based personal communications 
system, with users able to transmit and 
receive digitised voice, data and facsimile 
signals via handheld mobile or transport¬ 
able units anywhere on earth. The system 
is based on a constellation of small, smart 
LEO satellites networked together as a 
switched digital communications system. 

“Motorola’s selection of Scientific-At¬ 
lanta to provide the earth stations for the 
Iridium system is a significant addition to 
our company’s participation in the per¬ 


sonal communications network market,” 
said Steve Dean, Managing Director of 
Scientific-Atlanta Australia. 

“Our association with Motorola and 
the Iridium team is supported by our 
success in providing products, systems 
and technologies to support low orbit¬ 
ing satellite based global communica¬ 
tion networks.” 

Motorola Satellite Communications 
Division Corporate Vice President and 
General Manager, Durrell Hillis said the 
contract marked a ‘significant milestone’ 
in the development of the Iridium system. 

Motorola will launch satellites just 200 
kilometres from the earth’s surface, and 
in sufficient quantities to ensure that a 
following satellite will collect any signal 
missed by the previous one. The $4.9 bil¬ 
lion Iridium project is scheduled to be 


NEWS BRIEFS 


• Veltek has opened a Queensland office at 32/17 Herston Bridge Road, Herston 4006, phone 
(07) 216 0770, fax (07) 216 0772. 

• Av-Comm has moved to new premises at 198 Condamine Street, Balgowlah. The phone 
numbers remain unchanged at (02) 949 7417/948 2667 and (fax) 949 7095. 

• The Entertainment Technology show Entech ’94 will be held at the Sydney Exhibition Centre, 
Darling Harbour, Sydney from October 6-8, 1994. 

• Independent Information Technology Training is holding a PC Troubleshooting course at 
Sydney, August 31 - September 2; Melbourne, August 24-26. Phone toll free 1800 654 103 for 
more information. 

• Philips activities in Australia are to come under the new name of Philips Electronics. 

• Wedge tail Technologies has been appointed the Australian distributor for I FI of Ronkonkoma 
USA. IFI make RF and EMC test equipment. 
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deployed in 1998, with first satellite 
launches in 1996. 

OZ SMART CARDS 
FOR UK BUSES 

In preparation for the largest applica¬ 
tion of contactless smart cards in the 
world, a trial has begun in Manchester in 
the United Kingdom to revolutionise the 
collection of fares and payment for ser¬ 
vices. The contract for the supply of the 
smart cards for this trial was awarded to 
Intag International Limited, a Sydney 
based company. 

Intag’s contactless smart card technol¬ 
ogy enables passengers to board the 
Manchester buses with minimal delay 
and inconvenience. The In-Chaige sys¬ 
tem uses radio waves to exchange data 
between the bus ticketing systems and the 
smart card held by the passenger. Pas¬ 
sengers no longer need to stop and search 
for the correct fare or insert a paper ticket 
into a reader on the bus. 

Passengers simply present the card to 
the reader. The card can also be read ef¬ 
fectively even when left inside a purse, 
wallet or handbag. 

Intag delivered 5000 of its In-Charge 
cards and 145 readers between February 
and April this year. These cards are now 
in regular use operating successfully 
throughout the Manchester area. 

Key to Intag winning this contract was 
the firm’s ability to deliver the most ad¬ 


vanced non-contact smart cards that met 
the demanding requirements of this 
world-first application. Intag is presently 
developing enhanced versions of these 
products, and based on a successful trial 
is confident of being awarded the con¬ 
tract to supply an additional 500,000 
cards to Manchester later this year. 

The system in Manchester was in¬ 
stalled by another Australian company, 
ERG Electronics Limited based in Perth. 
ERG was awarded the contract for the 
implementation of the system and has 
supplied and installed the trial system 
equipment on the buses and at the depots. 

At the heart of the In-Charge card is a 
computer chip developed by Intag 


employing ferroelectric random access 
memory, or FRAM. FRAM was also 
commercialised by an Australian com¬ 
pany founded by Intag’s Managing 
Director, Ross Lyndon-James, who com¬ 
mented “There are many worthwhile and 
innovative technologies developed in 
Australia. The challenge is to identify and 
commercialise them internationally.” 

Intag has also supplied In-Charge sys¬ 
tems to customers in Australia, Sin¬ 
gapore, Korea and the Middle East These 
systems are being used to develop new 
applications for the In-Charge card. 
These include access control, toll collec¬ 
tion, stored value cards, ski lift passes and 
customer loyalty programs. 


BELl UBS MAKE SEIF FOCUS USERS 

Scientists at AT&T Bell Laboratories in Murray Hill, New 
Jersey, have made the world’s first self focusing lasers. The ex¬ 
perimental devices, called zone lasers (z-lasers), are unlike con¬ 
ventional lasers in that they need no lenses to focus their light on 
a specific point. The new devices are predicted to have sig¬ 
nificant implications for telecommunications, computers and 
consumer electronics. 

“They may have applications in future systems that couple 
lasers to optical fibre for information transmission,” said Niloy 
Dutta, Head of the AT&T Bell Laboratories’ Optoelectrical 
Device Research Department “They might also be used in fu¬ 
ture optical-interconnections on a single chip, between chips, or 
between circuit boards in a computer; or in future optical 
recording/storage systems.” 

Z-lasers are a new class of laser structure that uses vertical- 
cavity geometry. They emit light vertically from their surface 
instead of horizontally as conventional edge-emitting lasers do. 
They were invented by Daryoosh Vakhshoori, of Dutta’s 
Department Vakhshoori and researchers Mingh Wei Hong, 
Moses Asom, James D. Wynn, Ronald E. Leibenguth, and 
Joseph P. Mannaerts fabricated the lasers using molecular beam 
epitaxy (MBE), a technique in which precisely controlled layers 
of various materials as thin as a single atom are deposited on top 
of one another to form thin films that are the basis for many 
semiconductor devices. 

The z-lasers are made of layers of indium-gallium-arsenide, 
gallium arsenide and aluminium-gallium-arsenide. Because of 



the way they are designed and processed, their output light tends 
to converge, which is not possible with other lasers. ❖ 
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MULTIMEDIA UNITS 
FROM IAKO VISION 

Melbourne-based multimedia specialist Lako Vision now has available two external devices which 
greatly simplify the exchange of images between computers and video equipment. The Computer- 
Eyes LPT is a compact video frame grabber which connects to the computer via a standard 
Centronics parallel printer port, while the Vine MultiGen is a VGA-to-video standards converter 
which incorporates genlocking and freeze frame facilities. 


by JIM ROWE 



More and more, as part of the so-called 
‘multimedia revolution’, people are need¬ 
ing to feed video images into computers, 
and conversely feed computer images 
into standard video recording and display 
systems. Hence the growing demand for 
hardware devices such as video ‘frame 
grabbers’, video digitisers and VGA-to- 
video standards converters — and also 
the software to work with them. This 
being the case, two new products from 
Melbourne-based multimedia specialist 
Lako Vision are very interesting. 

Until now, many video frame grabbers 
have been relatively large ‘full length’ 
cards which have occupied a full slot in a 
desktop PC. As well as requiring the user 
to open up the PC case to fit them, this 
has also made them unsuitable for use 
with laptops and other portables — as 
well as compact desktop units with no 
free slots. There can also be memory ad¬ 
dress, I/O and interrupt line conflicts with 
other cards in the machine. 

The ComputerEyes LPT frame grabber 
avoids all of these problems, because it’s 
a compact external unit which simply 
connects to the PC via a standard 
Centronics-type parallel printer port The 
unit is controlled by commands from 
matching software, running in the PC, 
and when directed it first ‘captures’ the 


current video field or frame, and then 
sends the information back to the PC via 
the five ‘handshaking’ lines of the printer 
port. The software can then export the 
image in any of a number of standard for¬ 
mats, for use by desktop publishing, 
presentation or other image manipulation 
software packages. 

Marketed by Digital Vision, of Ded¬ 
ham, Massachusetts, the ComputerEyes 
LPT package comprises a very compact 
hardware box with separate ‘plug pack’ 
9V DC power supply, matching software, 
owner’s manual and all necessary cables. 
Everything fits in a tidy little zip-up carry 
bag, for transport 


The grabber box itself measures only 
140 x 86 x 22mm, and has a DB-25 con¬ 
nector on the rear for connection to the 
PC printer port, along with the DC power 
input connector. An RCA-type connector 
on the side is used for the composite 
video input, while a four-pin ‘mini DIN’ 
connector on the rear provides an alterna¬ 
tive S-video input There are no ‘controls’ 
as such, as all functions of the box are 
controlled from the PC software. 

Two versions of the matching software 
are supplied, one to run under DOS and 
the other under Windows. In each case the 
software provides a very convenient way 
to monitor a black and white version of 
the video signal on-screen in continuous¬ 
ly (but not ‘real time’) updated form, to 
freeze the image at any desired instant, 
and then to transfer it into the PC in full 
resolution form. The captured image can 
then be viewed in colour, manipulated 
and enhanced, and then exported in either 
colour or grey-scale form in one of a 
variety of standard formats — including 
TIFF, PCX, BMP, GIF, Targa and JPEG. 

The actual image format used by the 
ComputerEyes hardware and software is 
virtually identical to Targa TGA (640 x 
480 pixels, 24-bit colour). However im¬ 
ages of lower resolution can be derived 
from this by inbuilt interpolation, for ex- 
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port. Needless to say the compressed 
JPEG format is very good for exporting 
images in as small a file as possible. 

By the way, I gather that radio 
amateur ‘slow scan TV’ enthusiasts 
have shown great interest in the 
ComputerEyes LPT package, because 
the images from it can then be fed into 
SSTV software for transmission. 

The MultiGen 

When it comes to transferring images 
in the other direction, i.e., from a com¬ 
puter to the standard video domain, there 
have been interface units available for 
some time. However many of these in¬ 
volve ‘forcing’ the computer’s video card 
into an unusual display mode, in which 
the normal monitor cannot produce a 
stable display. This has often meant that 
you can feed the images to a video sys¬ 
tem OR the normal monitor, but not both 
at the same time. 

In contrast with this approach, the Vine 
Micros MultiGen unit is a true digital 
standards converter which accepts stand¬ 
ard CGA or VGA computer video signals 
(or signals from a Macintosh VGA, Atari 
ST, Acorn BBC/Master or Archimedes 
computer), and produces from them a 
standard PAL video signal (either RGB, 
composite or S-video), for feeding to a 
normal VCR or video monitor. This 
means that you can view the image on 
the computer monitor continuously, 
while also transferring material into the 
video domain. In fact the MultiGen is 
designed to ‘loop’ directly into the 
cable between the computer’s display 
card and its monitor, and effectively pro¬ 
vide a ‘video tap-off’ to make everything 
as easy as possible. 

Inside the compact MultiGen box, 
there’s a complete real-time hardware 
scan converter based on a full frame 


memory, plus picture scaler, genlock and 
video mixer. The frame store uses 18-bit 
YUV samples, with a resolution ap¬ 
proximately equivalent to 812 x 590 
pixels in 256,000 colours. 

Because most computer video images 
use ‘underscanning’ to ensure that the full 
image can be seen (unlike standard video, 
where slight overscan is generally used), 
the MultiGen’s picture scaling facility al¬ 
lows the video image derived from the 
computer to be enlarged so that it can be 
blended with normal video. Similarly the 
genlock and video mixing facilities allow 
the computer-derived video to be both 
locked to another standard video source 
(say a camera), and either mixed with or 
overlaid on its images. This should be 
very handy for people who need to com¬ 
bine computer images with ‘live’ video, 
for training etc. 

Also included in the MultiGen is a 
‘freeze frame’ facility, to ensure stable 
transfer of static images, and a cross-fade 
facility for changing from external video 
to computer video and vice-versa. The 
timing of the cross-fade can be varied 
from 0.5 to 4.0 seconds (in 0.5s steps), 
using some DIP switches on the back of 
the case. There’s also a built-in filter to 
reduce the image flicker which can result 
from the conversion from non-interlaced 
to interlaced format 

Another DIP switch allows the Multi¬ 
Gen to be set for either PAL or NTSC 
standards, for the video domain input and 
outputs. These inputs and outputs operate 
at the standard 75 ohms impedance, with 
IV p-p levels for composite video and S- 
video luminance, and an S-video 
chrominance burst of 0.3 V p-p. 

The MultiGen is basically designed to 
support computer video modes up to 640 
x 480 pixels, in 256,000 colours — i.e., 
VGA format This means it automatically 


converts from 320 x 200 (CGA), 640 x 
350, 640 x 400 and 720 x 400 modes as 
well, but not higher resolution modes 
(i.e., S-VGAorEGA). 

All of the normal operation of the 
MultiGen is controlled via five pushbut¬ 
tons on the front of the case. These 
respectively control the freeze frame 
function; the optional overscan facility; 
the external video source (composite/S- 
video); the output video mode (gen¬ 
lock/overlay/mix); and the fade facility. 
As the MultiGen is fully self-contained, 
there is no need for special or matching 
software in the computer. 

Our impressions 

Lako Vision very kindly made samples 
of both the ComputerEyes LPT and 
MultiGen packages available to us, so we 
could try diem out in practice for oursel¬ 
ves. We tried both out with two different 
computers: a 12MHz AT clone, and a 
33MHz 486 machine. 

We found the ComputerEyes LPT 
package very straightforward to set up in 
each case, and both the DOS and Win - 
dows-based software turned out to be 
easy and convenient to use. We were 
easily able to capture a variety of video 
‘snapshots’, from off-air, off-satellite and 
from a VCR, and it was no problem to 
export them to other packages as TIFF, 
PCX or JPEG files. We especially liked 
the JPEG facility, because of the sig¬ 
nificant reduction in file size... 

Samples of some of the images we 
captured and exported in this way are 
shown below, as printed out from Pic¬ 
ture Publisher 4 using a 600dpi HP 
LaserJet 4M printer. As you can see, they 
look quite impressive. 

The MultiGen package was even easier 
to use, as essentially it’s simply a 
Continued on page 120 



Two sample TV images as captured using the ComputerEyes LPT frame grabber package , and printed out via Picture 
Publisher 4.0 . President Clinton is taken from satellite TV, while Dr Lawrence is taken from local terrestrial TV. 
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Solid State Update 

KEEPING YOU INFORMED ON THE LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY 



486 from Texas Instruments 

Texas Instruments has announced a 
range of 486 CPU chips. Designated the 
TI486DLC and TI486SLC, the new 
devices are claimed to have many ad¬ 
vanced features. The devices are priced to 
be competitive with older 386 devices, 
but with the enhanced processing power 
of the 486. Extensive testing and evalua¬ 
tion has been performed by TI to ensure 
the new CPUs are completely compatible 
with all existing products on the market. 

The new TI486SLC is designed as a 
notebook device, and offers 5V or low 
power 3V operation with a saving of up 
to 60% in power consumption. When a 
portable based on the 486SLC has not 
been in use for some time, the CPU 
enters a special standby mode where 
power consumption is virtually zero. TI 
claims that the power savings made pos¬ 
sible by the SIX chip will lead to smaller 
portables, offering lower weight and 
longer battery life. 

The TI486DLC version is a full 32-bit 
external data bus device, offering all the 
power and facilities demanded by 
desktop systems. They have the same cir¬ 
cuit board footprint as existing 386 chips, 
allowing a manufacturer to upgrade older 
designs with minimal changes. Alterna¬ 
tively, they are available in a 486 
footprint aimed at the new ‘green PC* 
market. Both devices use a pipelined ar¬ 
chitecture to optimise instruction execu¬ 
tion, and thus improve performance. In 
addition, an on-chip data cache cuts data 
reads from main memory by up to four 
clock cycles. Unique among CPU chips, 
the TI devices feature a built-in hardware 
multiplier that speeds up math intensive 
applications such as CAD. Windows is 
said to also run more efficiently. 

Texas Instruments has embarked on an 
extensive certification and benchmarking 
program to ensure that the new chips are 
fully compatible with the huge range of 
PC DOS, Windows, OS/2 and UNIX ap¬ 
plications. Hundreds of applications have 
been tested including all the most popular 
word processing, spreadsheet, database, 
programming languages, games, LAN 
utilities, diagnostics, communications 
software and more. A huge range of 
hardware add-ons has also been tested to 
ensure complete compatibility. 
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For further information circle 271 on 
the reader service coupon or contact 
Texas Instruments Australia, 17 Khar¬ 
toum Road, North Ryde 2113; phone (02) 
910 3100, fax (02) 878 2489. 

Communications processor 

VLSI Technology has announced the 
‘Ruby’ advanced communications 
processor chip, designed for a wide 
variety of communication applications in 
the wireless, network, industrial and con¬ 
sumer marketplaces. Using a 32-bit RISC 
processor core along with a comprehen¬ 
sive set of communication peripherals, 
extensive power management features, 
and operation over a 2.7 to 5.5V range, 
Ruby provides a fast turn-around, low 



cost and low power solution for 
PCMCIA, ISA and embedded controller 
applications such as cellular digital pack¬ 
et data (CDPD), wireless LAN, modem, 
data acquisition and industrial control. 

The Ruby chip contains a 
PCMCIA/ISA interface which supports 
direct memory, attribute space, and com¬ 
munication port modes; a UART 
(16C450), a serial communications con¬ 
troller, a programmable input/output, and 
a serial port controller. These peripherals, 
combined with command, standby and 
sleep power management modes and 2.7 
to 5.5V operating range makes Ruby par¬ 
ticularly suited for portable communica¬ 
tion applications. Power dissipation is 
llOmW at 3.3V with a 25MHz clock 
and 200mW at 5V with a 30MHz clock. 
Power drops to 3mW in sleep mode and 
0.2mW in stopped mode, where circuitry 
is halted waiting for an interrupt 

For further information circle 274 on 
the reader service coupon or contact GEC 


Electronics Division, Locked Bag 29, 
Rydalmere 2116; phone (02) 638 1888, 
fax (02) 638 1798. 

3V serial-data 
interface is fast 

Maxim Integrated Products has 
released the MAX562, a three-driver five 
receiver serial-data transceiver, capable 
of data rates to 250kbps. With a guaran¬ 
teed minimum slew rate of 4V/us, the 
MAX562 is claimed to be the fastest 
available transceiver designed specifical¬ 
ly for notebook and palmtop computers. 
Its compliance with the EIA/TIA-562 
standard guarantees compatibility with 
RS-232 ports. 

The MAX562 operates from 2.7V to 
5.25V, making it suitable for 3V/5V dual¬ 
supply systems. In the low power shut¬ 
down mode it draws only 60uA of 
quiescent current, yet all five receivers 
remain active. In this mode the MAX562 
can monitor five lines, each with data 
rates to 20kbps. In complete shutdown it 
draws only lOuA, during normal opera¬ 
tion it consumes 40mW. 

The three driver outputs and five 
receiver inputs are on the same side of 
the IC to simplify layouL To reduce board 
space, it comes in 28-pin SO and SSOP 
packages (the SSOP is 60% smaller than 
the standard 28-pin SO). 

For further information circle 272 on 
the reader service coupon or contact Vel- 
tek, 18 Harker Street, Burwood 3125; 
phone (03) 808 7511. 

DC-DC converter 
is 94% efficient 

A critical need in many battery applica¬ 
tions is to squeeze the last drop of energy 
from a 9V transistor radio battery, over 
the widest load-current range possible. 
The MAX639/MAX640/MAX653 from 
Maxim is a family of DC-DC converters 
that achieves this goal with efficiencies 
exceeding 94% even for output currents 
as low as 2mA or as high as 225mA. This 
performance is the result of an ultra-low, 
20uA maximum quiescent current (lOuA 
typical) and a very large on-chip MOS- 
FET switching transistor. 

The MAX639 is preset for an output of 
5V. The MAX640 is preset for an output 
of 3.3V and the MAX653 is preset for an 
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output of 3V. Maxim’s ‘Dual Mode’ 
design also allows the outputs to be ad¬ 
justed by an external resistor divider on 
any device. A dropout voltage of only 
0.5V provides regulated operation over 
the widest possible input range. 

These devices require an inductor, a 
diode, and two capacitors to be externally 
connected. The design allows the use of 
small surface mount inductors. Applica¬ 
tions include +5V regulation from a 
single 9V battery or from multiple battery 
stacks in portable instructions that use 
5V, 3.3V, or 3V logic circuitry. 

The devices are available in 8-pin DIP 
and SO packages in the commercial 0°C 
to +70°C), extended industrial (-40°C to 
+85°C), and military (-55°C to +125°C) 
temperature ranges. 

For further information circle 276 on 
the reader service coupon or contact Vel- 
tek, 18 Harker Street, Burwood 3125- 
phone (03) 808 7511. 

Flash chips are 
multi-voltage 

Intel s Smart Voltage is a technology 
that allows flash memory devices to 
operate with different supply voltages. 
For example, a 5V flash memory device 
might operate with a 12V write voltage 
for maximum performance and a 3.3V 
read voltage for low power consumption 
If these supplies are not available, it can 



still operate from 5V. The aim of the 
technology is to allow designers to 
choose the optimum voltage for an ap¬ 
plication, while retaining compatibility 
with 5V only systems. The technology 
can be thought of as a small module that 
ts added to existing Intel FlashFile and 
Boot Block architecture components. 

The Smart Voltage circuitry senses the 
Vpp pin voltage, and if it is 12V, direct, 
high speed erase and write operations to' 
the flash array are enabled. If 5V is 
detected, two charge pumps are invoked. 
The circuitry also senses the Vcc voltage. 
If 3.3 V is present, then low power reads 
are enabled. If 5V is detected, then 5V 
reads are used. 

Intel claims designers can now have 
Intel products in 5V only systems, or 
design systems to take advantage of a 
12V write and/or a 3.3V read supply. 
Intel has stated there will be no pricing 
premium over comparable 12V devices. 


1 MB flash memory module 

White Technology has announced 
their WF-1024K x 32 CMOS family of 
compact FLASH PROM 32-bit con¬ 
figured memory modules. These 32- 
megabit modules feature a uniform 
sectored design of 16 equal size sectors 
of 64K bytes each. This allows easy up¬ 
date of selected sectors, since any sector 
or combination of sectors can be erased 
and rewritten. 

Designed for surface mounting, the 
compact 68-pin ceramic quad flat pack 
(CQFP) devices are housed in a hermetic 
ceramic package, measuring 35mm 
square and standing 5.5mm high. A 
3.55mm high package for low profile ap¬ 
plications is under development. 

The WF-1024K43 features low power 
CMOS design, TIL compatible inputs 
and outputs and is suited for use as high 
density memory for program storage and 
data acquisition. The modules are guaran¬ 
teed for a minimum of 100,000 erase/pro¬ 
gram cycles and are available with access 
times of 100ns and 150ns. Programming 
voltage is 12V, while supply voltage is 
5V. Typical standby current is only 4mA. 

The modules are constructed on a mul¬ 
tilayer ceramic substrate and hermetically 



For further information circle 289 on 
the reader service coupon or contact Intel 
Australia, PO Box 1486, Dee Why 2099- 
phone (02) 975 3300. 

Low voltage 
16Mb DRAM 

Toshiba has introduced a series of 16- 
megabit DRAMs offering high perfor¬ 
mance and low voltage operation. They 
are designed for use in portable PCs, and 
will support design of more compact, 
power efficient systems. 

The new TC51V series consists of two 
models with a 1M x 16-bit structure, both 
operating at 3.3V. Mass production was 
to start in March, at a total volume of 
10,000 units a month. 

Rapid development of high perfor¬ 
mance CPUs, and the increasing size of 
operating systems and application 
software demand that computers incor¬ 
porate from 4MB to 8MB of memory as 
standard. This is also true of portable 
PCs, which must offer users capabilities 
matching those of desktop models. 

Today s standard memory capacity re¬ 
quires between eight and 16 space con¬ 
suming 4M DRAMs, while expanded 
memories need 24 or more chips. The 
same capacity can be achieved with onlv 
a quarter of the number of 16Mb 
DRAMs, allowing development of more 
compact systems. 

Current consumption is 80mA with an 
access speed of 70 nanoseconds, even at 
3V. Performance is complemented by a 
chip size of only 123.5mm 2 . 

For further information circle 290 on 
the reader service coupon or contact 
Toshiba Australia, PO Box 350, North 
Ryde 2113; phone (02) 887 3322. 


sealed with a welded metal cover. Be¬ 
cause of their rugged construction and 
small size, they offer better mechanical 
stability in applications where accelera¬ 
tion, shock, vibradon and space are major 
consideradons. As a further oprion, all 
devices are available in a compact PGA 
type 66-pin hex-in-line hermedc ceramic 
package that also measures 35mm 
square, standing 5.46mm high. Prices for 
the 68-pin CQFP Military temperature 
models are US$950. 

For further informadon contact White 
Technology, 4245E, Wood Street, 
Phoenix, AZ 85040, or phone USA (602) 
437 1520. 


WANTED 

SCRAP PCB's 

We will pay CASH for your 
scrap/obsolete PCB's 
containing soidered/socketted 
DRAM, EPROMs or CPUs 
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Simulator/programmer in 
68705 development system 


system only costs around $280, we were very interested in having a look at it. 



by PETER PHILLIPS 

These days, microcontrollers are used 
in nearly everything electronic, so it s 
not surprising to see cheaper and better 
development systems being produced 
for these devices. 

The basic needs are a means of writ¬ 
ing and testing the software, usually 
with a computer-based emulator, a 
hardware programmer to burn the 
EPROM in the microcontroller, and, if 
you’re lucky, some method of testing 
the actual circuit prior to committing the 
code to the microcontroller’s EPROM. 

In March 1993, we presented as a 
project a PC-based 68705 development 
system which comprised the hardware 
to ‘burn’ various members of the 
Motorola microcontroller family, plus 
simulation software to test the program 
being developed. This system proved so 
popular that its designer, Robert 
Priestley, decided to extend the system 
into a fully professional version with 
many more features. 

Perhaps the most important facility 
offered by this system is in-circuit 
simulation (ICS). We’ll explain this 
later, but first a quick look at what the 
system has to offer. 

Supported micros 

The standard system supports the fol¬ 
lowing members of the Motorola 
68HC705 microcontroller family: the 
K1 (16-pin), the J2 (20-pin), the P3/P5 
(28-pin), the U3/U5, the R3/R5 and the 
C8/C4 (40-pin). 

The system can be extended with 
adaptor boards to accept many other 
Motorola uC’s, including the 68HC705 
C9, D9, P6, P9, El and B5. 

Programmer PCB 

The programmer board connects to a 
PC via a parallel port and, for some 
microcontrollers, also via a serial port to 
access special functions of the uC. 

You can either buy the programmer 
hardware as a kit, or already built. 
Construction is easy as the PCB is a 
professional quality, double sided, 


This is the programmer board. Buy it as a kit, or assembled and tested. 


screen printed board with plated- 
through holes. 

To program a microcontroller, you 
simply insert it in the appropriate socket 
on the programmer board, select the 
programming voltage with jumpers, and 
press a few computer keys to make the 
software do the rest. 

Producing the software in the first 
place is done initially with a text editor. 
The source code from the text editor is 
then converted into Motorola’s .S19 for¬ 
mat using a cross assembler (supplied 
with the package). 


Software simulation 

The software simulator is used to test 
and debug the program before commit¬ 
ting it to the microcontroller’s EPROM. 
The screen dump in Fig.l shows how 
the screen looks during simulation. To a 
novice, the screen looks rather full and 
complex. But to the 68705 programmer, 
the screen is showing virtually every¬ 
thing that is going on in the uC while 
the program is being executed. 

The uC memory map (RAM and 
ROM) is at the top of the screen. 
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flanked by lines showing the memory 
address. The memory map is colour 
coded, where red is I/O, yellow is 
EPROM, white shows RAM, cyan iden¬ 
tifies the bootstrap ROM, magenta is the 
mask option register and black shows 
unused addresses. 

The source file of the program being 
tested is displayed in the lower half of 
the screen, with the total clock cycles 
and the interrupt clock cycles on the 
right. All registers for the particular 
uC are displayed at the top right of 
the screen. 

The simulator will trap illegal instruc¬ 
tions, stack overflows, writing to RAM 
locations used by the stack, and writing 
to illegal addresses such as PROM or 
read-only registers. If one of these 
events occurs, the simulation stops so 
you can fix the problem. 

The simulator can be set to step 
through the program, or run to a break¬ 
point in the program. Display values can 
be seen in either hexadecimal, decimal 
or ASCfl. 

In-circuit simulation 

In-circuit simulation (ICS) is like 
software simulation, except all I/O 
processing is done externally. The cir¬ 
cuit being tested (target) is connected 
to the programmer board via a multi¬ 
way cable. 

This cable connects to the socket nor¬ 
mally used for the microcontroller in the 
target circuit (via an adaptor board for 
some uC’s), and to a 40-pin emulation 
socket on the programmer board. 

A C8 microcontroller programmed 
with a monitor program (supplied on 
disk) is then fitted into the ZIF socket 



The standard kit includes this manual 
and the disk on the left. The other disk 
is also available and has many tried 
and tested 68705 routines. 

on the programmer board. The monitor 
program handles the data transfer be¬ 
tween the target circuit and the com¬ 
puter simulating the 68705 program. For 
instance, when the computer requires 
I/O data, it sends a request through the 
serial port to the C8 controller on the 
programmer board. The controller then 
obtains the data from the target circuit 
and returns it to the computer. 

This technique allows hardware 
simulation to be performed, as the 
simulator screen now shows the logic 
level actually present at the C8 control¬ 
ler I/O pins. 

The program doesn’t run at full speed, 
as it is being simulated by the com¬ 


puter, but it provides a good test of the 
target hardware. 

In-circuit emulation 

This feature only applies to the C8 
microcontroller, which also happens to 
be the most popular one anyway. The 
target circuit is connected with a 40-way 
cable via the previously described 
emulation socket on the programmer 
board. The C8 controller is programmed 
with the code under development, but 
with break points (SWI instruction) in¬ 
serted at appropriate points in the pro¬ 
gram. As well, a small interrupt driven 
routine (supplied) is added to the end of 
the program being tested. 

The programmed C8 is then placed in 
the 40-pin ZIF socket, which is con¬ 
nected in parallel with the 40-pin 
emulation socket connecting to the tar¬ 
get circuit. When a break point is 
reached in the program, or a break is 
signalled from the computer (via the 
serial port), the additional routine 
sends the status of the RAM, internal 
registers and I/O ports to the computer 
for you to evaluate. 

The main advantage is the program 
(and hence the whole system) is now 
running in real time. Some faults only 
show up when running at full speed, so 
this is the final test. 

The package 

The complete package comprises the 
programmer board, a manual and one 
disk containing the cross-assembler, the 
simulator and programmer files, as well 
as numerous sample files and routines to 
get you going. The manual is well 
produced and contains the circuit 
diagram of the programmer board as 
well as information about the range of 
Motorola microcomputers. 

An integrated text editor/assembler 
with on-line information about the 
Motorola 68705 family is currently 
under development. Designed to inter¬ 
face directly with the simulator and 
programmer, this program might be 
available as you read this. 

The review package was supplied by 
Oztechnics. The recommended price for 
the standard kit is $280, while an as¬ 
sembled and tested kit is $390. A special 
package aimed at educational institu¬ 
tions is also available. Extras such as 
Motorola data books, ICE cables, ZIF 
sockets and additional 68705 routines 
on disk are also available. Post and 
package in Australia is $10. 

For further information con¬ 
tact Oztechnics on (018) 020481; fax 
(02) 541 0734, or write to PO Box 38, 
Illawong NSW 2234. ❖ 
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Fig.1: This is how the simulator screen looks when stepping through a program. 
The arrows next to the branch instructions indicate the direction of the branch. 
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Plan for satellite 
comms network -1 

Two of high-tech’s most successful 
entrepreneurs and billionaires, Micro¬ 
soft’s Bill Gates and McCaw Cellular 
Communications’ chairman Craig 
McCaw have announced an ambitious 
plan to build a US$9 billion satellite- 
based worldwide communications and 
computer data network, using technology 
developed for the Star Wars program. 

When operational, the network will 
enable companies to build corporate- 
computer networks which span the globe, 
allow corporate managers to conduct 
two-way video conferences and doctors 
to instantly review X-ray images of a 
patient half a world away. 

The system would use no less than 840 
small low orbit satellites, which will pro¬ 
vide worldwide voice and data com¬ 
munications over a high bandwidth. 

Gates and McCaw said they have 
formed a new company, to be known as 
‘Teledesic’, to carry out the project Tel- 
desic will be based in Kirkland, 
Washington, and managed by McCaw, 
who recently sold his cellular telephone 
company to AT&T for US$12.6 billion. 

Apparently, Gates and McCaw have 
been working on the Teledesic plan for 
about three years. At its unveiling, many 
critics said the plan seems too ambitious 
to be realistic. Even if the project proves 


technically feasible, Teledesic must still 
obtain permission from governments 
around the world to operate in their area. 
If successful, however, Teledesic would 
offer computer users — ranging from in¬ 
dividuals to multinational conglomerates 
— a revolutionary means of gaining ac¬ 
cess to people and information to and 
from anywhere on the planet. 

The main drawback of the Teledesic 
system is its high frequency band (20 - 
30GHz) which requires that the sub¬ 
scriber stays in the same location, thus 
eliminating wireless computing and com¬ 
munications functions. In return, how¬ 
ever, computer users, even in remote 
desert or polar regions will be able to 
conduct two way video conferencing, 
send high resolution graphics and multi- 
media files from their desktop to that of 
any other computer user around the world 
at a cost of only about 100 per minute. 

Worldwide satellite 
network - 2 

Before the end of the decade, more 
than 1000 small communications satel¬ 
lites may be buzzing in low orbits around 
the planet, as the market for worldwide 
voice and data communications systems 
has added yet another player. Defence 
contractor Loral claims it has raised the 
necessary funds to start building its 
‘Globalstar’ worldwide mobile com¬ 
munications network. Using Globalstar a 


mountain climber scaling Mount Everest 
will be able to receive a fax message 
from a friend on safari in Kenya. 

Loral said it has raised the first US$275 
million of the anticipated $1.8 billion 
needed to build the 56-satellite com¬ 
munications network. 

Globalstar looks likely to be one of at 
least five US-based global communica¬ 
tions networks. Microsoft’s Bill Gates 
and McCaw Cellular chairman Craig 
McCaw have announced their plans for a 
US$9 billion 840-satellite-based-com- 
puter-communications-systems, while 
Motorola is also preparing to put its 
US$3.3 billion 66-satellite Iridium net¬ 
work into orbit 

Globalstar will use a much lower fre¬ 
quency than the 20 - 30GHz Teledesic 
will be using. That will limit Globalstar 
to providing only voice, fax, message 
paging, and low speed modem connec¬ 
tion services. Unlike Teledesic, however, 
users of Globalstar will be able to use the 
network for wireless and mobile com¬ 
munications applications. Globalstar will 
be in limited operation as early as 1998 
and achieve full scale worldwide 
capability a year or so after that 

Patent office cancels 
multimedia patent 

The United States Patent & Trade 
Mark Office has taken a most unusual 
step by removing a patent that could have 



In the USA, the Clinton administration Is pushing very hard both for the creation of national data superhighways and 
for their accessibility by the public. Here are samples of the kind of Interactive television menu screens which will 
enable users to access the information they want easily. 
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placed a ‘choke hold’ on much of the 
market for multimedia software products. 

The Patent Office said it had taken 
away patent #5,241,671, which it 
awarded last August to Compton New- 
media — the company that published the 
world’s first interactive encyclopedia. 
The patent had given Compton the right 
to seek royalties from companies selling 
products that combine more than one 
form of media, such as any combination 
of text, video, sound and graphics. 

Compton caused an uproar throughout 
the software industry last November 
when it publicly announced the patent 
and its intention to enforce it against any 
producer of multimedia software. At the 
Comdex show in Las Vegas, the Com¬ 
pton booth represented a riot zone with 
irate software developers arguing loudly 
with Compton officials. 

“This is a real victory for developers 
and publishers of multimedia titles,” said 
Philip Dodds, director of the Interactive 
Multimedia Association. 

While Compton will be able to seek to 
have to patent re-instated, under Patent 
regulations the company will not be able 
to have the entire broadly worded patent 
restored. Instead, the company may be 
awarded a more narrowly defined patent 

Judge stalls 
AT&T-McCaw merger 

The same Federal Judge that forced 
AT&T to spin off its regional phone com¬ 
panies in die early 1980s, has ruled that 
the proposed US$12.6 billion merger of 
AT&T and McCaw Cellular Communica¬ 
tions violates the antitrust provisions 
AT&T agreed to in the 1984 break-up 
agreement 

While stating that the proposed merger 
violated the 1984 agreement Greene in¬ 
dicated he may reverse his ruling if 
AT&T can provide additional informa¬ 
tion and restate its case. In particular, if 
AT&T can show that the merger would 
serve in the public’s interest Greene will 
likely allow the merger to proceed. 

AT&T officials said they are prepared 
“to move quickly to state our case.” The 
company is expected to argue that the 
combination of the two firms will result 
in lower operating costs for both, savings 
the combined company will pass on to its 
customers in the form of lower rates. 

In his ruling Greene said the 
AT&T/McCaw merger raises the spectre 
of re-creating the monolithic AT&T or¬ 
ganisation he helped break up. This be¬ 
cause McCaw’s cellular network is partly 
owned by each of the six ‘Baby Bells’. 

Industry analysts said AT&T may have 
to restructure the deal to gain Greene’s 
approval. That means the company may 


have to offer to sell several of McCaw’s 
most lucrative cellular markets, including 
Houston and Los Angeles. McCaw has 
three million cellular customers in 106 
markets across the United States. 


Piracy case could 
make legal history 

David LaMacda is a 20 year old MIT 
computer sciences student who is in deep 
trouble with the law and the computer 
software industry. At the same time La¬ 
Maccia may turn out the hero of the com¬ 
puter rights movement, which has come 
to his defence. 

Federal prosecutors have charged La¬ 
Macda with illegally distributing millions of 
dollars worth of copyrighted software ap¬ 
plication programs, to computer users 
around the United States. Prosecutors 
say LaMaccia converted two MIT com¬ 
puters into electronic bulletin boards, 
which he loaded up with copies of popular 
software programs. Users across the US 
who called the bulletin board were then 
able to copy the software off the board 
onto their computers. 

LaMaccia is defending himself behind 
the Freedom of Speech and Expression 
provisions of the First Amendment of the 
US Constitution. 

Under US law, it is illegal for anyone to 
distribute or make unauthorised copies of 
copyright protected software regardless 
of whether there was any finandal trans¬ 
action involved. The legal questions 
facing LaMacda and the court is whether 
anything the student did falls under the 
law. Until now, distribution has always 
been presumed to have involved floppy 
disks and reprinted manuals, not 
electronic bulletin boards. 

According to LaMacda he initially told 
only a few trusted friends where on the In¬ 
ternet network they could the programs. 
But word spread fast, and soon hundreds 
of Internet users around the United States 
were copying the software off the board. 


Data superhighway 
alliance falls apart 

As quickly as the data superhighway 
alliances between telephone and cable 
TV companies were put together, they are 
now coming apart. Southwestern Bell 
said its proposed US$4.9 billion partner¬ 
ship with Cox Cable Communications 
had collapsed, just six weeks after Bell 
Atlantic called off a US$33 billion 
merger with cable market leader Tele¬ 
communications Inc (TCI). 

Executives for all four companies 
blame the failed deals on the Federal 
Communications Commission, and its 
February decision to force cable com¬ 
panies to lower their rates by 7%. That 
ruling, industry executives say, has cut 
the cash flow of cable companies and 
vastly reduces the money available to 
develop information superhighways 
and services. 


At the White House, government offi¬ 
cials said the cable and telephone com¬ 
panies are using the FCC rate cut as an 
excuse to terminate deals they no longer 
wanted to complete, and that telephone 
companies are concerned that proposed 
regulations would make it hard for them 
to build the kind of closed monopolistic 
networks they had initially envisioned. 

The Clinton Administration has recent¬ 
ly blasted cable-line data superhighway 
plans, and has thrown its support behind 
legislation that would ensure the net¬ 
works are built on an Internet-like open 
basis. Such networks would provide easy 
and low cost access to a diverse group of 
public and business interests. Vice Presi¬ 
dent Gore has expressed disdain for cable 
TV-like networks, which he compared to 
communist-style dictatorships. 

“The worst thing you could do is to 
turn all communications companies into 
cable companies,” said David Lytel of 
the White House Office of Technology 
Policy. Industry analysts said the un¬ 
ravelling of the data superhighway allian¬ 
ces reflects the realisation that the 
revenues and profits from entertainment 
services such as video on demand are 
likely to be far less than had been es¬ 
timated initially. 

Intel’s 386 
wafers for China 

Intel has signed an agreement in Beij¬ 
ing that will establish a PRC-based 
partner for the Santa Clara company. 
Under the terms of the deal, Intel will 
ship semi-finished 386 microprocessors 
to China for final processing. The 
Chinese partner will sell the finished 
chips primarily in China, to companies 
making computers to be used in schools 
and business. 

Intel’s executive vice president Craig 
Barrett signed the agreement with China 
Huajing Electronics Group based in the 
city of Wuxi in the province of Jiangsu. 
The Chinese facility will perform final 
test and assembly functions. 

The 386 chips are a good match for 
what China needs, analysts agreed. While 
sufficiently powerful to meet the needs of 
a large portion of the still very small per¬ 
sonal computer market in China, the 
chips are relatively inexpensive at about 
US$30 each. Also, communist China 
remains ‘off-limit’ to 486 and Pentium- 
level processors. 

With the Intel 386 processor, China 
will be able to start mass producing 386 
PC’s as its domestic semiconductor in¬ 
dustry will be in a postion to supply 
most, if not all of the other necessary 
components to build such computers in¬ 
expensively. ❖ 
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Triple output power 
supply from HP 

Hewlett-Packard Australia has intro¬ 
duced the HP E3630A triple-output DC 
power supply which contains three 
supplies in one compact design. The 
unit provides three DC outputs: 0 to 
6V at a maximum current of 2.5A, and 
0 to 20V and 0 to -20V at a maximum 
current of 0.5A. 

Key features include low noise and 
Hewlett Packard specifies both normal 
mode voltage noise and common mode 
current noise. The normal mode noise 
specification of less than 0.35mV ensures 
clean power for precision circuitry. With a 
common mode current specification of 
less than luA, the supply minimises line 


frequency current injection. It has an 
0.01% load and line regulation, separate 
digital meters that monitor the voltage 
and current of any output, and auto-track¬ 
ing where one control adjusts the +20 and 
-20V supplies simultaneously. The out¬ 
puts track each other to within 1%. 

All ouputs are protected against over¬ 
load and short circuit damage. Protection 
circuits prevent output voltage overshoot 
when the supply is turned on and off. 

The supply undergoes the same 
rigorous tests as HP’s top of the line 
power supplies to ensure maximum 
reliability and long life. Recommended 
retail price of the power supply is $800. 

For furuther information call Hewlett 
Packard’s Customer Information Centre 
on 131347, extension 2902. 



Multi-function energy meter 

Fastron Technologies has released the 
PM305 multi-function energy meter from 
Northern Design. The PM305 is suitable 
for use with single phase and three phase 
balanced or unbalanced loads to 5000 
amps. Many measurement functions are 
available on the one instrument including 
kW, kWh, kVA, kVAr (both inductive and 
capacitive), current, voltage, power factor 
and frequency. Two independent fully 
programmable pulse outputs assignable to 
any of the energy registers are provided. 

The meter is equipped with an 
autocommissioning function which 
detects and rectifies incorrect CT phas¬ 
ing and warns of phase rotation errors, 
minimising the probability of incorrect 
installation. 

Solid state registers hold accumulated 
energy readings when the power supply 
to the PM305 is interrupted and data 
retention is claimed to be greater than 10 
years in the absence of a supply as the 
registers do not require batteries. Ener¬ 
gy registers can be reset to zero by an 
authorised user. This feature can be 
disabled by fitting a shorting link at 
the rear panel. 

Optional RS232 serial communication 
allows reading or configuration by a host 
at 9600 baud, using a two wire (Xon- 
Xoff) protocol. Two isolated analog out¬ 
puts are also available as options. The 
PM305 is supplied in a compact 96 x 


Ceramic alignment tools 


For efficient adjustment of many preset 
trimmer capacitors and potentiometers, 
especially those operating at high im¬ 
pedances and/or high frequencies, it’s im¬ 
portant to use a non-conductive tool. 
Even a small piece of metal can create 
significant additional stray capacitance, 
disturbing circuit operation and making 
correct adjustment difficult. Much the 
same considerations apply to tools for ad¬ 
justing ferrite cores in inductors. 

The best type of alignment/adjustment 
tools therefore have tips/blades of non- 
conductive and non-magnetic ceramic, 
but until recently these have been both 
expensive and hard to obtain. 

Now, however, Dick Smith Electronics 
has sourced a range of high quality ad¬ 
justers with zirconia ceramic blades and 
anti-static handles, designed to be as inert 
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as possible for effectively zero circuit dis¬ 
turbance. The ceramic material is non¬ 
magnetic, has no HF eddy current loss, 
is a high grade insulator, strong and 
wear resistant, has very low thermal 
conductivity and can resist temperatures 
up to 1000°C. Solder will also not ad¬ 
here to its surface. 

There are five models in the range, four 
with flat ‘screwdriver’ tips of 0.9mm, 
1.3mm, 1.8mm and 2mm width respec¬ 


tively and the fifth with a #0 Phillips 
head tip. All models are priced at 
$14.95 each, and carry catalog numbers 
T-5200, T-5202, T-5204, T-5206 and 
T-5208 respectively. Every tool has a 
‘thrust ball’ at the top of the handle for 
convenient use, and comes with a protec¬ 
tive cap for the tip. 

The new adjusters are available 
from all Dick Smith Electronics stores 
and stockists. 















Corrosion free guy wire 

Called Debeglass Wire, a new non-con- 
ductive guy ‘wire’ is claimed by its 
Japanese makers to be stronger than steel 
for the same cross sectional area, light 
weight and corrosion free. Unlike steel 
guy wire, it also shows virtually ro elon¬ 
gation over time. 

According to the Australian importers 
GFS Electronics, the product is suited for 
use in supporting and guying applications 
both within the marine environment and 
throughout continental Australia. Its sur¬ 
face characteristics also reduce the ad¬ 
hesion of marine organisms. 

Supporting high frequency radio anten¬ 
nas and guying their towers, where 
electrically conductive guys would adver¬ 
sely effect the antenna’s radiation pattern, 
is a common application for Debeglass 
Wire. It is also ideally suited as a bw cost 
support wire for running ‘leaky’ coaxial 
cables down mines and tunnels. In-field 
termination of Debeglass needs only a 
Debeclip and Phillips head screwdriver. 

Manufactured in Japan, Debeglass wire 
uses modem technology to bind high ten¬ 
sile fibreglass yam into a compact cir- 

48mm panel mount package and is 
covered by a two year warranty. 

For further information circle 246 on 



cular cross section. The bound yam is 
then sheathed in a special blue coloured 
UV stabilised PVC. 

Three sizes normally kept in stock by 
GFS Electronics are 4mm, 5mm and 
6mm (OD). Tensile strength is 430kg, 
620kg and 970kg respectively. Stocks of 
8mm, 10mm and 12mm Debeglass Wire 
is available ex-Japan with deliveries of 
six to eight weeks. Tensile strengths of 
these sizes are 1710kg, 2470kg and 
3420kg respectively. 

For further information circle 244 on 
the reader service coupon or contact 
GFS Electronics, PO Box 97, Mitcham 
3132; phone (03) 873 3777 or fax (03) 
872 4550. 


the reader service coupon or contact 
Fastron Technologies, PO Box 1212, 
Dandenong 3175; phone (03) 794 5566. 


Fibre pigtailed diode laser 

Melles Griot Electro-Optics has intro¬ 
duced a fibre pigtailed diode laser as¬ 
sembly which couples diode laser 
radiation into signal or multimode fibres. 
The 56 DPS series has been designed for 
applications where there are adverse 
shock, vibration and temperature condi¬ 
tions. 

The assembly is used for medical 
equipment, optical tooling, semiconduc¬ 
tor inspection, telecommunications, fibre 
optics sensors and metrology. 

It is available with visible or infrared 
diode lasers and is offered in a range of 
wavelengths and output power levels. The 
user has a choice of diode lasers with 
nominal wavelengths from 635 to 830nm 
and output power levels from 0.5 to 
30mW at typical operating currents. The 
infrared assemblies are capable of better 
than 55% optical efficiency and the 
visible assemblies are capable of more 
than 30% optical efficiency. The package 
size is less than 40mm in length. 

The series produces a circular beam 
claimed to be free of astigmatism and 
spherical aberration. The housing of the 
diode laser assembly is made from stain¬ 
less steel for enhanced durability and 
temperature stability. 

The unit comes with a one metre length 


PC Breeze II 

“PCBreeze really is a breeze.” 

Herman Nacinovich, ETI review “It’s a Breeze” Jan. 1990. 

The First Truly Affordable 
Software for Printed Circuit 
B<jard Artwork 
Easy to Use and Learn 
Pop up Menus and 
Mouse support 
50 mil (1.27 mm) Grid 
Variety of Pad and Line sizes 
Interactive and Netlist 
Autorouting Text 
and Component Overlay 

Hardware Supported 

448K IBM PC/XT/AT/PS2 or compatible 
CGA, EGA,VGA & Hercules graphics 
HP-GL, DM-PL, PostScript devices 
Epson FX/LQ type dot matrix printers 
Microsoft Mouse or compatible device 

KEPIC Pty Ltd 

4 Steinbeck Place Spearwood 6163_ 

Western Australia 
Phone/ Fax: (09) 418 5512 
Free shipping within Australasia 
Available direct from above address 







TOTAL PO 
ALL YOU 


STRIKE 


AND 


• Power Protection Equipment » x 
• Uninterruptable Power Supplies • 

• Mains Filters & Fax Filters 

• Alternative Energy System^ • 

• Inverters • ' 

Visit Our New Showro 

Sonnall Electronics 

957 Wynnum Road Cannon Hill 41 

Phone (07) 899 2522 Fax (07) 395 785( 
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Your Ideal Loudspeaker 
...Hasn’t Been Built Yet! 


Learn about your stereo speakers 
from the inside out. 



NEW PRODUCTS 


- • 


of optical fibre. Hie standard product has 
a cleaved fibre end and the housing has 
a flange for easy mechanical position¬ 
ing and heat sinking of the package. ST, 
FC and SC connectors are available as 
terminations to the fibre. Customised 
versions will be available on request 

For further information circle 248 on 
the reader service coupon or contact 
Spectra-Physics, 25 Research Drive, 
Croydon 3136; phone (03) 761 5200. 

PCB eyelets 

Palmtech now has available high- 
quality tin plated copper eyelets, suitable 
for making ‘through hole’ connections in 
short runs of double-sided PC boards, as 
an alternative to electroplating. 




The eyelets are 2.2mm long (which is 
suitable for a standard 1.6mm thick PCB), 
with an OD of 1mm and an ID of 0.7mm 
to accept most standard component leads. 
They do not need forming, but are 
soldered on both sides. The matching drill 
size is either 1mm or 1.1mm, and PCB 
pads of .08" diameter are suitable. 

Made in Switzerland, the eyelets are 
available in packs of 50 and 250 pieces. 
Retail prices are expected to be around 
$6.00 for the smaller pack, and $25.00 for 
the larger (sales tax included). 

For further information circle 174 on 
the reader service card or contact 
Palmtech, Cnr Moonah and Wills Streets, 
Boulia 4829; phone (077) 463 109 or fax 
(077)463198. 


Speaker Builder can help you 
create great speakers without 
having to recreate your budget! 

Subscription Rates: 

$50, 1 yr. (8 iss.); 

$90, 2 yrs. (16 iss.) 


For more information or to order 


contact ME Technologies at: 


PO Box 50, Dyers Crossing 
fNSW 2429, AUSTRALIA 
Phone 065 50 2200 
FAX 065 50 2341 


MC/VISA Accepted 
Back Issues also available 


Or order directly below: 


Card No. Exp. Data" 

Name 


Street & No. 

C'ty Postal Code 


Country 

Speaker Builder 

PO Box 494, Dept. EAU 
Peterborough, NH 03458-0494 USA 
Phone (603) 924-9464 
FAX 24 hours a day (603) 924-9467 

Remit in US $ only drawn on a US bank. 
Rates subject to change without notice. 


Quartz frequency standard 

Novatech Instruments has released the 
Model 2950A Quartz Frequency Stand¬ 
ard, with simultaneous sinewave outputs 
at 5MHz, 1MHz and 100kHz. The 2950A 
is claimed to provide performance equal 
to or better than previously available 
standards, while costing many thousands 
of dollars less. 

Three accuracy grades are available: 
the 2950A-01 with <1 x 10 -9 daily aging 
rate, the 2950A-02 with <1 x 10 10 daily 


daily aging. Other features include high 
spectral purity (harmonics <-40dBc, 
spurious non-harmonic outputs <-70dBc) 
and low phase noise (-52dBc/Hz at 
100Hz offset, for the -03 model). The 
5MHz output can drive up to five 50-ohm 
loads. An internal rechargeable battery 
provides over two hours of standby 
power. A voltage control input is 
provided for fine frequency adjustment, 
for those who want to lock the unit to a 
primary standard. 

Prices for the 2950A vary with 
accuracy grade, with the 
-01 version priced at 
US$995, the -02 version 
US$1395 and the -03 
version US$1995. 

For further information 
circle 175 on the reader 
service card or contact 
Novatech Instruments, 
1530 Eastlake Ave East 
(#303), Seattle, Washing¬ 
ton USA 98102; phone 
(206) 328 6902 or fax 
(206)328 6904. ❖ 


aging, and the 2950A-03 with <5 x lO" 11 



Multimedia Units 

Continued from page 111 
hardware box that connects between the 
computer and monitor. We fed its com¬ 
posite video output to a high-quality 
Sony video monitor, to get a good idea of 
the resolution, and die results were again 
very impressive on typical material. 

One thing we did discover, though, was 
that the MultiGen doesn’t like graphics 
modes higher than 640 x 480 VGA. 
When some of the software we were 
using swung into higher modes, we got 
some rather weird results — but then, 
that’s probably to be expected. 


The other functions of the MultiGen, 
like freeze frame, overscan, fade, etc., 
were also very easy to use. You just press 
the appropriate button... 

All told, then, we found both the 
ComputerEyes LPT and the Vine Multi¬ 
Gen very nice performers, and our im¬ 
pression is that they should have great 
appeal for people working in the multi- 
media area. 

The quoted price for the ComputerEyes 
LPT is $650.80 plus tax ($760 incl.), 
while that for the MultiGen is $1150 plus 
tax ($1330.60 incl.). For further informa¬ 
tion contact Lako Vision, Suite 4, 15-17 
Pakington Street, St Kilda 3182; phone 
(03) 525 3899, or fax (03) 525 3977. ❖ 
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INTRODUCING THE 
FIRST HANDHaO CR 
WITH RUR.T-HI 
SaCALL 


Count on us! 


Innovation keeps ICOM ahead. 

At Icom our leadership in CB is built on 
innovation. And once again, ICOM is first 
with the latest, the new IC-40GX. 

The smallest handheld UHF CB and 
the first with built-in SELCALL. 

Now when you want one-to- 
one, uninterrupted 
communication, there’s 
no need to go to the 
extra expense of 
retrofitting. 

The IC-40GX 

allows you to 
send or receive 
calls from a specific 
individual or group. 

Each unit is factory- 
programmed with its own unique 
code and can monitor continuously, in 
quiet mode, until a selective call signal is received. 

You receive the calls that are specifically for you with no 
disturbing outside chatter. It makes UHF CB 
simple and as convenient to use as a handphone. 


% 

DiVtex operation for 

ncreased communication 

range using repeater 


stations. 

Jy/ 

"iij® 

W 

Open Scan/Group Scan 

facflty with separate 

user programmable 

memory. 

s. 


t.mi 

Your emergency 

Simple one touch scan 

services channel. 

function: start, stop, 

It can be a life 

memorise 


saver. 
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Feature after feature, ICOM puts you first. 

$ You can program your ten most frequently-called numbers for 

single button speed calling. You also get call-back 
acknowledgement and Group Call to as many as 100 stations. 

There's up to a full 5W of output power with a Hi/Lo 
transmission switch to conserve power and a power save 
mode on receive. Plus a one touch Channel 5 emergency 
channel, and much more. 

Discover the innovative features, the clarity and performance 
of the new IC-40GX for yourself at your nearest Icom dealer soon. 


Icom Australia 7 Duke St Windsor Victoria 3181 A.C.N. 006 092 575 
Free Call: (008) 338 915 Ph: (03) 529 7582 Fax: (03) 529 8485 


L.L. BROWN ADVERTISING 4803 



Data Acquisition Feature: 

Data acquisition 
for Notebook PCs 

Notebook PCs, with computing power rivalling top-end desktop 
systems, are an ideal platform for cost efficient, portable data ac¬ 
quisition (DAQ) systems. However, because most notebook PCs 
do not include expansion slots for plug-in DAQ boards, National 
Instruments has developed two alternatives using technologies 
that are becoming standard items on notebook PCs: Personal 
Computer Memory Card International Association (PCMCIA) slots 
and high speed parallel printer ports. 

by DAVID POTTER 

Signal Conditioning Marketing Manager, National Instruments 


Newer notebook PCs have a standard 
PCMCIA slot that accepts credit card 
sized expansion devices, usually 
memory boards and modems. A 
PCMCIA card with multi-function 
I/O functionality, such as the Nation¬ 
al Instruments DAQCard-700, adds 
high performance data acquisition 
and control capability to notebook 


PCs. The DAQCard-700 has 16 single 
ended or eight differential analog 
inputs, a 12-bit ADC, a lOOkS/s sus¬ 
tained sampling rate, and 16 TTL-com- 
patible digital I/O lines. 

The PCMCIA card is completely con¬ 
figured and calibrated by software. A 
custom designed 50-pin I/O connector 
and cable route all input and output 



Three of the National Instruments 
products designed to allow 
convenient data acquisition using a 
laptop: the DAQCard-700, the PCMCIA 
GPIB card and the DAQPad-1200. 

functions to a standard 50-pin ribbon 
cable. The DAQCard-700, a Type II 
PCMCIA card, uses very little power, 
making it ideal for battery powered PCs. 
Where compactness is the number one 
concern, the DAQCard-700 is the ul¬ 
timate space saver. 

For applications that require signal 
conditioning or more channels, you can 
add external analog and digital SCXI 
signal conditioning modules. However, 
one limitation is that the DAQCard-700 
cannot perform high speed, multi-chan¬ 
nel scanning of SCXI analog inputs. In 
other words, software must control the 
scanning of multiple analog input chan¬ 
nels of an SCXI module, which will 
consequently be relatively slow. You 
can overcome this scanning limitation, 
however, with an SCXI system that con¬ 
nects directly to the PC parallel port. 

Using the parallel port 

The parallel printer port, found on al¬ 
most every notebook and desktop 
PC, is a natural for external DAQ 
peripherals. Unlike the serial port, 
external DAQ modules linked to the 

The DAQPad-1200 can be used with 
any PC that has a parallel printer port. 
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parallel printer port can transfer data 
directly to computer memory at high 
transfer rates that are comparable with 
plug-in DAQ boards. 

For example, the SCXI-1200 12-bit 
data acquisition and control module can 
transfer acquired data to the PC at 
60kS/s when connected to an Enhanced 
Parallel Port (EPP), a new bidirectional 
parallel port standard defined by IEEE 
1284, or 20kS/s when connected to a 
standard Centronics port. The SCXI- 
1200 module includes eight single 
ended or four differential inputs, 
programmable gains of up to 100, and 
an 83.3kS/s 12-bit ADC. 

The module also includes two 12-bit 
analog output channels, 20 to 24 lines of 
TTL-compatible digital I/O, and three 
counter/timers. 

The SCXI-1200 can control and ac¬ 
quire data from up to 11 other SCXI 
modules, making it ideal for portable 
applications with signal conditioning 
or large channel count requirements. 
Unlike the DAQCard-700, the SCXI- 
1200 can use the SCXI chassis 
hardware scanning capability to scan 
conditioned analog input signals from 
other SCXI modules at the full 
hardware rate of the SCXI-1200. A 
system that includes the SCXI-1200 


PCMCIA slots and high speed parallel 
printer ports are two different 
approaches to data acquisition on 
notebook PCs. 

and the new DC-powered SCXI- 
1000DC chassis is a powerful combina¬ 
tion of portability and expandability. 


Another parallel port option is to use 
an external DAQ box, such as the 
DAQPad-1200. The DAQPad-1200 is 
compatible with any PC that has a paral¬ 
lel printer port, making it ideal for PC 
based DAQ applications involving lap¬ 
top and notebook PCs, or PCs with the 
available slots filled. It has a 12-bit 
ADC that can digitise signals from eight 
single ended or four differential inputs 
at rates up to lOOkS/s. It features 
programmable gain of 1,2, 5,10,20,50 
or 100; a 2-ksample first in first out 
(FIFO) ADC buffer, two 12-bit DACs 
with voltage outputs; 24 lines of TTL- 
compatible digital I/O; and three user- 
available 16-bit counter/timer channels. 

The DAQPad-1200 is compatible 
with the EPP standard and works with 
two types of ports — standard 
Centronics (unidirectional) and the fast 
EPP ports. In EPP mode, data is trans¬ 
ferred at rates up to lOOkS/s. The 
DAQPad-1200 also features a second 
parallel port connector, so users can 
simultaneously connect the unit to a PC 
and a printer. 

For further information on the DAQ 
products mentioned in this article, con¬ 
tact National Instruments Australia, PO 
Box 466, Ringwood 3134; phone (03) 
879 9422, or fax (03) 879 9179. ❖ 


LOW COST VIRTUAL INSTRUMENTS FOR PCs 



The PICO Technology range are unique low cost data acquisition products for IBM PCs and compatibles. 
Installed in seconds, they simply plug directly into either the serial or parallel port. Each device comes with 
PicoScope Software (Oscilloscope, TRMS Voltmeter, Spectrum Analyser), PicoLog (Advanced Data 
Logging software) or both. Also includes C, Pascal and basic drivers to develop your own software. 


ADC-10 



• Single channel 8 bit Inputs, 0-5V 

• Up to 24kHz Sampling Rate 

• Includes PicoScope Software 

ADC-10 $126 + TAX 

ADC-10 with PicoLog $152 + TAX 


_ ADC-11 _ 

• 11 Channel, 10 bit Inputs, 0-2.5V 

• Up to 15kHz Sampling Rate 

• Includes PicoScope Software 
ADC-11 $219+TAX 

ADC11 with PicoLog $245 + TAX 


_ A DC-12 _ 

• Single Channel, 12 bit Inputs, 0-5V 

• Up to 18kHz Sampling Rate 

• Includes PicoScope Software 
ADC-12 $219 +TAX 

ADC-12 with PicoLog $245 + TAX 

Wfypi&sl appticatio rtiglllll 
I * * Oscilloscope 

♦ Voltmeter : 

• Spectrum Analyser 
\ * Audio Sampling 

Ip Temperature Mea$uret§§tr^ 
! « Pressure Measurement '■ 

* Chromatography 

| * Research S Teaching 


ADC-16 



• 8 Channel, 16 bit Plus Sign Inputs 

• +/- 2.5V Input Range 

• Includes PicoScope Sofware 

ADC-16 with PicoLog $298 + TAX 


A DC-100 HI-SPEED 

• Dual Channel 12 bit Inputs 

• Up to 120kHz Sampling Rate 

• ±200mV to +20V, Inputs, AC/DC 

• 2x1 MQ Inputs, BNC connectors 

• Includes PicoScope & PicoLog 
ADC-100 HI-SPEED $495 + TAX 


Emona Instruments 

Also available from: _ 

SA Wavecom (08) 331 8892 


NSW (02)519 3933 
VIC (03)889 0427 
QLD (07)397 7427 

TAS GHE (002) 31 6533 


WA Hinco (09) 244 2777 
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Special feature 


Data Acquisition and 
Computer Control products 


Digital flow meter 

Computronics has released 
its Digimeter which is claimed 
to revolutionise flow monitor¬ 
ing up to 2001/m. The flow 
body is moulded from 
fibreglass reinforced nylon. 

The rotor has rare earth mag¬ 
nets of a strength 350 times 
their own weight, which induce 
112 pulses per litre to the 
electronic circuitry. The 
electronics are battery powered 
and a powerguard shuts off the 
display after 30 minutes if the 
meter is not used. 

All features are software 
programmed and include auto¬ 
matic on/off, flow rate, flow 
quantity and batch reset while 
total continues counting. The Mode key allows different pulse 
rate to be entered for liquids other than water, such as diesel 
fuel, kero, oils, slight alkaline and acidic liquids. The stand¬ 
ard Digimeter is ready to go. Alternatives based on this 
design include remote displays and bypass metering for flow 
rates up to 10001/m. _ 

Floppy disk based 
high speed recorder 

A new floppy disk-based high speed transient 
recorder featuring 1MB of acquisition memory has been 
released by Yokogawa. The new ORM1200 recorder 
complements Yokogawa’s recently released memory card re¬ 
corder, the ORP1200. 

The ORM1200 can be connected directly to voltages from 
millivolt levels up to +/-500V, and a wide range of ther¬ 
mocouples. Four, eight or 16 input channels can be fitted, with 
an optional further 16 logic channels available. Like the 
OPR1200, the ORM1200 incorporates a pen recorder, oscillo¬ 
scope, memory recorder and X-Y recorder in one portable unit. 
The real time electroluminescent display is able to show input 
waveforms exceeding 50Hz without envelope effects. 

Chart output is by a 200mm thermal array, which can record 
input signals or reprint memory data in A4 or A5 size for con¬ 
venient hard copy filing or transmission by fax. 

Data logging without chart output beyond the ORP1200’s in¬ 
ternal 128K per channel is possible by logging captured data to 
the standard 1.44MB floppy disk. Data is stored in MS-DOS 
format, and can be read by most PC compatible computers, or 
reviewed on the ORM1200’s screen. 

For further information circle 201 on the reader service 


For further information 202 on the reader service coupon or 
contact Computronics, PO Box 8076, Stirling Street, Perth 
6849; phone (09)2212121. 

Relay outputs on I/O card 

Procon Technology has released a new version of its eight 
opto-isolated input and eight relay output board for ‘real world’ 
computer control applications. The PC-100-G6C-24V AC 
board, designed and manufactured in Australia, provides eight 
SPDT relays rated at 10 amps at 240V AC or 30V DC (maxi¬ 
mum switching voltage 380V AC or 125V DC) and provides 
eight digital 12 to 24 volt AC or DC opto-isolated inputs. Con¬ 
nection is via screw terminals. Each board measures 240 x 
100mm and can be DIN rail mounted. 

A single interface card (PC-BD-IO) plugs into an eight-bit 
card slot of an IBM PC or compatible computer and drives up to 
16 externally mounted boards. This provides up to 128 inputs 
and 120 outputs. Alternatively, the boards may be driven from a 
standard bi-directional printer port available on most laptop and 
IBM PS/2 computers. This provides expansion up to 64 inputs 
and 56 outputs. Other boards are available in the range, includ¬ 
ing a 16 relay output board, a 32 opto-isolated input board and 
an industrial option board that provides plug in relays and 
detachable screw terminals. All boards come with example 
software for programming from most languages (including Win¬ 
dows based languages) and are compatible with Procon’s 


coupon or contact Yokogawa Australia, Private Mail Bag 24 PO, 
North Ryde 2113; phone (02) 805 0699. 



Digi Meter 
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Programmable Logic Control language that provides a relay lad¬ 
der logic style of control capability. 

For further information circle 204 on the reader service 
coupon or contact Procon Technology, PO Box 655, Mt Waver- 
ley 3149; phone (03) 807 5660. 

Remote I/O 

Schneider has announced the release of a new range of remote 
I/O products in Australia from Telemecanique. The new TBX 
range of modular remote I/O devices is designed for distributed 
architectures to comply with the new worldwide FTP standard 
and is claimed to significantly streamline automation projects 
through low cost wiring, combined with vastly simplified instal¬ 
lation, setting up and operating procedures. 



Telemecanique has adopted a modular approach with this 
product range, to enable selection of an optimum number and 
configuration of modules based on the number of I/O for the 
application. The TBXs are constructed with three removable 
parts: a base unit containing the electronics for adapting I/O 
signals, a detachable terminal block and a communicator for the 
FTPIO bus. The base unit can be installed and wired in advance, 
while the communicator and its link to the bus would be con¬ 
nected during final installation. Monobloc TBX’s are connected 
directly to FEPIO and also have a removable VO terminal block. 

For further information circle 207 on the reader service 
coupon or contact Schneider Australia, Unit 1, Block Q, 
Regents Park Estate, Princes Road East, Regents Park 2143; 
phone (02) 743 7700. 

Low frequency accelerometer 

PCB Piezotronics has introduced the model 356A08 Tri- 
axial Accelerometer. The lightweight, 18 gram, aluminium 
housing minimises mass loading effects and is laser welded 
to protect internal components from contamination. A high 
output, low noise, 100mV/g signal is generated by rugged 
shearmode, piezoceramic sensing elements coupled to built- 
in signal conditioning circuitry. Additional benefits of this shear 
mode device include a broad frequency range of 0.5 to 5000Hz 
and reduced sensitivity to thermal transients, base strain and 
transverse motion. 

Built-in microelectronic circuitry conditions the sensor’s out¬ 
put signal to a low impedance voltage that is capable of driving 
long lengths of low cost cable, with no appreciable degradation. 
System setup is simplified as only a constant current regulated, 
DC voltage condition is required to energise the sensor and 
couple the analog measurement signal to a readout, recording or 
control device. 

For further information circle 208 on the reader service 
coupon or contact M.B. & KJ. Davidson, 17 Robema Street, 
Moorabbin 3189; phone (03) 555 7277. ♦ 



New. 

Wireless data logging for your PC. 

Now you can be in many places at once 
collecting data and sending it directly to 
your computer. 

A Datataker radio modem system 
gives you freedom to place your data 
loggers up to 10 kilometres from 
your PC. You have the convenience of a 
direct serial link for downloading collected data, 
changing programming, and monitoring in real time. 

Datataker uses sophisticated RF spread-spectrum technology for 
error-free wireless transmission even in areas of high electrical 
interference. Ideal for use in factories as well as outdoor applications. 

Datataker data loggers give you the choice of up to 150 analog inputs, 
84 digital inputs, and 44 digital outputs 
on a single logger. Cable or radio 
networking. Direct connection of all 
common sensors, no extra modules 
needed. Compatible with all computers, 
from notebooks to mainframes. 

PC software included. Data logging 
has never been this easy. 

Let us show you how Datataker can make your data acquisition 
hassle-free. Call the data acquisition experts... 

DATA 11 — .15 

7 Seismic Court, Rowville. VIC 3178 Tel (03) 764 8600 Fax (03) 764 8997 



Remote 

Datotoker 


Remote 

Dototokers 

(Networked) 
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Cross Compilers 

Features 100% Australian! 


• ANSI/ISO Standard C 

• Fast Compact Code 

• Verified Reliability 

• Direct I/O Port Access 

• Interrupt Functions 

• Library Source Code 

• Remote Debugging 

• Floating Point Arithmetic 

• Full Maths Library 

• Integrated Environment 

• 12 Months Free Updates 

Chips 

Z80 Z180 64180 8086 80186 
80286 8096 6809 6801 
68HC11 6301 6805 68HC05 
68000 68020 68030 683xx 
H8/300 8051 8031 80C552 
80C751 and more! 

Call Now! 

Ph. (07) 300 5011 
Fax (07) 300 5246 
PO Box 103 Alderley OLD 4051 


HI-TECH Software has been 
producing C cross compilers for 
over 10 years now. As Australia's 
only home-grown 
cross-development specialist, we 
offer world-standard tools for 
development of embedded 
software at prices much lower 
than any imported compiler. We re 
so confident of the quality of our 
products and the excellence of 
our support, we offer an 
unconditional 14 day money-back 
guarantee. 

Join the thousands of 
programmers world-wide using 
HI-TECH C for embedded systems 
development and slash your 
software development times, save 
ROM and RAM space, and 
improve performance. Prices start 
at just $695. 


+4I-TECF+ 

SOFTWARE 
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Computer News 
and New Products 



Low cost logic analyser 



For the cost of a logic probe, this new 
software product allows you to use your 
IBM compatible computer as a fully 
functional logic analyser. Up to five sig¬ 
nals can be monitored through the stand¬ 
ard PC parallel printer port, which is 
connected to the circuit under test using 
a simple cable and optional buffer. 

The software can capture 64K samples 
of data at speeds up to 1.2us (depending 
on computer), and display them graphi¬ 
cally at a number of different zoom 
levels. Four independent cursors allow 
accurate time and frequency measure¬ 
ments to be made, and waveforms can be 
printed out or saved to disk for later 
recall and analysis. 

Triggering can be set to any combina¬ 
tion of high, low or ‘don’t care’ values, 
and allows for adjustable pre-trigger and 
post-trigger viewing. The software runs 
under DOS or Windows, providing a 
very convenient tool for development, 
servicing and education. 

For further information circle 161 on 
the reader service coupon or contact 
Gray Enterprises, PO Box 75, Takanini, 
Auckland NZ; phone (64) 9 298 7356. 


Loudspeaker design 
software upgrade 

Australian company Audiosoft has 
released new versions of its CALSOD, 
BassBox and Xover software packages. 
CALSOD (Computer-Aided Loud¬ 
speaker System Optimisation and 
Design) is now up to version 3.00 and is 
able to import measurement files from 
IMP, the software in the IMP Speaker 
Testing Package projects, starting in this 
month’s issue of EA. 

According to its designer, CALSOD 
3.0 will allow IMP users to have a 
sophisticated crossover optimisation 
capability, with the ability to make direct 
use of the measured data that contains 
magnitude and phase response informa¬ 
tion. The recommended retail price of 
CALSOD 3.0 is $399. 

BassBox, a program to design speaker 
enclosures, is up to version 5.0. The 
companion program Xover is now at 
version 2.0. 

For further information circle 163 on 
the reader service coupon or contact 
Audiosoft, 128 Oriel Road, West Heidel¬ 
berg 3081; fax (03) 497 4441. 

Ethernet transceiver 
for thin coax 

INC Manufacturing, an Australian 
manufacturer and marketer of Local 
Area Network connectivity products for 
AS400, Ethernet and Token Ring net¬ 
works, has released its TP2 INC Ethernet 
transceiver for thin coaxial cable, com¬ 
pleting its range of Ethernet transceivers. 

The TP2 provides connection from an 
AUI (15-pin D-type) connector for thick 
coaxial cable on an Ethernet host to a 
10Base2 (BNQ thin coaxial connector. 
The host can be an Ethernet card, an 



adaptor or a 10Base2/10Base5 repeater. 
An important feature of the transceiver is 
the signal quality error (SQE) switch, 
which provides heart beat for detection 
of network data collision. The TP2 
transceiver has a recommended price of 
$140, excluding tax. 

For more information circle 162 on the 
reader service coupon or contact INC 
Manufacturing, Unit 2, Block R, 391 
Park Road, Regents Park 2143; phone 
(02)645 2200. 

Statgraphics Plus 
for Windows 

Manugistics has launched a Windows 
version of its statistical graphics 
analysis tool, Statgraphics Plus. A true 
Windows application, Statgraphics 
Plus for Windows retains all the inter¬ 
active graphics and ease of use features 
of its DOS counterpart, while introduc¬ 
ing several new concepts for Windows 
applications, including StatFolio, an 
innovative function that allows users to 
save and re-run statistical procedures and 
analyses automatically. 

Statgraphics Plus for Windows con¬ 
tains the most common statistical 
functionality including simple and multi¬ 
ple regression; ANOVA; one, two, and 


THE 

SATELLITE 

SALE 


COMPLETE SYSTEMS FROM $599 
SATELLITE RECEIVERS FROM $159 
GARDINER LNB's MADE IN THE U.S.A. - 
0.5/0.6 dB LNB $190 
23K C-BAND LNB $220 
25K C-BAND LNB $190 

AND MORE....CREDIT CARDS WELCOME 



olCPbal satellite 

SYSTEMS PTY LTD 


132 UNION ROAD SURREY HILLS, VIC., 3127 
TEL: (03) 888 5622 FAX: (03) 830 5846 
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JSD4. 


ipeaker 

- -.22 Designer 

New professional version, over 50 
enhancements, new SVGA only display. 
Demo disk $5 $149-$299 


Electronics distributors and dealers 
Australia wide. 

PCMCIA sockets 
and plugs 


A broad line of both sockets and plugs 
meeting PCMCIA and JEIDA standards 
are now available from Sam tec. The new 
PCMCIA solution guide provides com¬ 
plete technical specifications and order¬ 
ing information on these products. 

Standard plugs (PCMP series) are 
available in traditional horizontal 
through-hole footprints, as well as stand¬ 
ard and low profile surface mount ver¬ 
sions. Vertical mount designs are also 
available. 

Standard options on most dues in- 


Technologies 

(an ME Sound Pty Ltd subsidiary) 

P.O. box 50, 

Dyers Crossing NSW 2429 
S 065 50 2200, fax 065 50 2341 


multiple variable analyses; distribution 
fitting; tabulation and cross-tabulation. 
Separate modules containing statistical 
routines specifically for quality con¬ 
trol, experimental design, time series 
analysis and multivariate statistics are 
also available. 

Using DDE, users of the most popular 
Windows spreadsheets can manage their 
data within their spreadsheet, dynamical¬ 
ly linking it to the Statgraphics data 
editor. This data can then be used within 
Statgraphics with any changes to the 
spreadsheet being reflected in updated 
statistical output and graphics. 

For further information circle 164 on 
the reader service coupon or contact 
Heame Scientific Software, Unit 36,458 
St Kilda Road, Melbourne 3004; phone 
(03) 866 1766. 


Monitor surface 
reduces eye strain 

NEC Australia has announced details 
of their new OptiClear surface. Ac¬ 
cording to a company spokesperson this 
combines a number of screen treat¬ 
ments such as anti-reflection, anti¬ 
glare and anti-static, and incorporates 
them into one surface similar in quality 
to a liquefied bonded panel, but at a frac¬ 
tion of the cost. 

Many monitor users complain of eye 
strain and focusing problems, and the 
most common cause is the amount of 
glare and reflection from the monitor 
screen. NEC claim that the OptiClear 
surface absorbs a portion of this incident 
light and the image displayed is free of 
the usual distortion caused by common 
etched or slice-coated screens. 

The OptiClear surface is currently 
manufacturered on the NEC MultiSync 
5FGp and 6FGp professional colour 
monitors. The MultiSync 5FGp and 
5FGp are available at a recommended 
retail price of $2861 and $5499 (includ- 
ing tax) respectively, from NEC Home 


ZIP-RACK 


AUSTRALIAN MADE 
19 INCH RACK SYSTEM 


SMART, 

FAST 
& 

AFFORDABLE 

Multiple Kit Sizes & Accessories Ex-Stock 

AUTOTRON AUSTRALIA P/L THE ZIP-RACK CO 
PH: (03) 729 7255 Fax: (03) 729 6017 






// 




IN ANYONE’S LANGUAGE' 
PROCON TECHNOLOGY 
LETS YOU TAKE CONTROL! 

We manufacture a wide range of low-cost digital I/O boards. Each 
board features: 8 opto-isolated inputs (12/24/48V AC or DC), 8 
relay outputs (switching up to 10 Amps at 250VAC), LEDs indi¬ 
cate I/O status and IBM-PC software is included. An industrial 
version with plug-in relays is also available. 

The system features: External mounting (up to 30 metres from 
computer) operating through any IBM-PC bi-directional printer 
port and capable of expanding to 240 I/O. 

Applications: Home or business security systems, process 
monitoring and control, laboratory automation, quality control 
testing, robot control and energy management. 


^technology 


Box 655, Mt. Waverley, VIC. 3149. 


(03) 807 5660 
(03) 807 8220 


* Yes! High-speed drivers are available for GWBASIC, QuickBASIC, TurboBASIC, QuickC, 
TurboC and TurboPascal. Our file I/O driver also allows many other programs and languages 
to be used. E.g. DBASE, Clipper, COBOL, FORTRAN, MODULA-2 etc. Visual BASIC 
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NEW 

Spectra P/us 

W\AAAA/ % m 

Spectrum Analyser software - uses your Windows 
compatible sound cad. FFT, 3D, & more. 
Pgj]Qodisk$5, program $139& $269 

Revolutionary new approach to 
active filter design. $735 
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COMPUTER NEWS 


elude left hand and right hand ejector 
buttons, electro-static discharge clips and 
locking clips. An 88-pin plug for DRAM 
cards is also available. 

Two socket styles (PCMS series) 
are currently available: straddle mount 
for connecting to both sides of the 
board and surface mount for single 
sided termination. 

For further information circle 166 on 
the reader service coupon or contact 
NSD Australia, Locked Bag 9, Box Hill 
3128; phone (03) 890 0970. 

Australian made 
IBM compatible 

Comnet Australia has announced its 
range of Big Red computer microsys¬ 
tems. These computers are claimed to 
offer the latest technology from IBM and 
Intel and to represent exceptional value 
for money. 

The heart of Big Red is the three year 
warranted IBM LX motherboard and the 
product is ISO and AS compliant The 
processor is the 486SLC2 chip used ex¬ 
tensively in the IBM PS/2 range. It has 
an open architecture with AMI BIOS and 
OPTI chipset, and offers both ISA and 
VESA options. 

The 486SLC2 is a high performance, 
low power single chip 32-bit micro¬ 
processor which features 16KB of on- 
chip cache and a two-to-one internal 
clocking that allows the processor to 
function at twice the bus frequency. 

The series comprises 486 50MHz ISA, 
50MHz VESA and 66MHz VESA ver¬ 
sions. The overall chip design is op¬ 
timised to improve the processor 
performance on frequently used instruc¬ 
tions, and the 486SLC2 is fully com¬ 
patible with other Intel microprocessors. 
Comnet Australia offers a national three 
year on-site warranty. 


For further information circle 168 on 
the reader service coupon or contact 
Comnet Australia, 67-69 Alexander 
Street, Crows Nest 2065; phone (02) 
439 5956. 

External data acquisition 

National Instruments has announced a 
new multi-function data acquisition and 
control module for SCXI product line. 
The SCXI-1200 eliminates the need for a 
PC expansion slot by moving the data 
acquisition (DAQ) hardware out of the 
PC and into the SCXI signal condition¬ 
ing chassis. 

System developers can combine the 
SCXI-1200 with an SCXI chassis and up 
to 11 signal conditioning I/O modules to 
create a portable, flexible data acquisi¬ 
tion and control system. The SCXI-1200 
module is compatible with any PC that 
has a parallel printer port, making it an 
ideal solution for portable or remote data 


acquisition applications. The SCXI-1200 
has a 12-bit ADC that can digitise sig¬ 
nals from other SCXI signal condition¬ 
ing modules or from eight single ended 
or four differential inputs. 

It features a programming gain of 1,2, 
5,10,20, 50 or 100; a 512-sample first- 
in first-out ADC buffer; two 12-bit 
DACs with voltage outputs; up to 24 
lines of TTL-compatible digital I/O; and 
three user available 16-bit counter/timer 
channels. 

Software includes NI-DAQ, the 
company’s library of DAQ functions for 
DOS, Windows, and Windows NT ap¬ 
plications. The SCXI-1200 is compatible 
with Lab View, LabWindows for DOS, 
and LabWindows/CVI. 

For further information circle 170 on 
the reader service coupon or contact 
National Instruments Australia, PO 
Box 382, North Ryde 2113; phone (02) 
878 6758. ❖ 



Australian Computers & Peripherals from JED... Call for data sheets. 



$125 PROM 
Eraser,complete 
with timer 


The JED 386SX embeddable single board computer can run with IDE and 
floppy disks, or from on-board RAM and PROM disk. It has over 80 I/O 
lines for control tasks as well as standard PC I/O. Drawing only 4 watts, it 
runs off batteries and hides in sealed boxes in dusty or hot sites. 

It is priced at $999 (25 off) which includes 2 Mbytes of RAM. 

JED Microprocessors Pty. Ltd 

Office 7, 5/7 Chandler Road, Boronia, Vic., 



$300 PC PROM 

Programmer. ‘- (Sales tax exempt prices) 

Need to programme PROMs from your PC? 

This little box simply plugs into your PC or Laptop's parallel printer port and reads, 
writes and edits PROMs from 64Kb to 8Mb. 

It does it quickly without needing any plug in cards. 

3155. Phone: (03) 762 3588 Fax: (03) 762 5499 
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FOR CHIPSL. WOOD FOR CHIPS . WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS... WOOD FOR CHIPS 


Win 


PROJECT 

BOX 

SPECIAL 

$ 6.95 


% 


Genuine Hammond box, made in Canada. 
Best you can get and we have just 124 of 
these little beauties. 112 x 62 x 27mm in 
flame retardent off-white ABS and UL 
approved to 70°C. Grooved interior to hold 
PCB's. Fraction of normal cost-ONLY $6.95 
Won’t last! And don't say we didn't tell ya! 

Computer 

Batteries 

Trying to locate the rechargeable battery that 
runs your clock? Look no further we have the 
3.6V, 60mAh cylindrical type. 18mm (0.7J 
pin spacing 16mm diameter. $13.95 

Does your PC use that impossible to replace 
battery that plugs onto a PC header? Save a 
fortune - use our handy battery clip which 
takes 4x1,5V AA cells and has 4 pin socket 
for plugging to PCB header. $2.50 



RJ11 
PC 

Mount 
Sockets 

Ideal for telephone 
projects and at our price 
you should get a few now! 
ONLY$1.00 each! 

Ilf* 



Square Post 
Header Sockets 

Another hard to locate item for stacking 
PCB's etc. Machine turned pins. Snap off to 
required lenath.Two configurations - 
36 way single row Q $8.00 

50 way double row (| $22.00 



ZIFF SOCKETS 


Genuine 3M/Textool zero insertion force 
sockets for EPROM programmers etc. Easy 
lever action. We stock four sizes - 
16 pin $16.50 

20 pin $19.85 

24 pin $24.45 

40 pin $49.95 


Remember It's Always Wood for Chips! 


CD4000 Series 

CD4000CN Dual 3 Input NOR 
CD4001BCN Quad 2 Input NOR 
CD4002BCN Dual 4 Input NOR 
CD4006BCN 18 Stage Static S/R 
CD4007CN Dual Comp Pair + Inv 
CD4008BCN 4 Bit Full Adder 
CD4009CN Hex Inverting Bufr 
CD4010CN Hex Non Invrt Bufr 
CD4011BCN Quad 2 Input NAND 
CD4012BCN Dual 4 Input NAND 
CD4013BCN Dual D Flip Flop 
CD4014BCN * Bit Static S/R 
CD4015BCN Dual 4 Bit Static S/R 
CD4016BCN Quad Bi-lateral Swt 


$0.90 
$0.90 
$0.90 
$1.55 
$0.70 
! 12.15 
: 1.85 
: 11.30 
$0.95 
$0.90 
: 0.90 
! 2.15 
: 1.00 
: i.oo 


CD4017BCN Decade Counter/Divdr $1.00 
CD4018BCN Preset Div. by N $1.15 
CD4019BCN Dual AND/OR/SEL $1.20 
CD4020BCN 14 Stage Binary R/C $0.90 
CD4022BCN Divide by 8 Divider $0.80 
CD4023BCN Triple 3 Input NAND $0.90 
CD4024BCN 7 Bit Binary Counter $0.65 
CD4025BCN Triple 3 Input NOR $0.95 
CD4027BCN Dual J-K Master/Slave $0.85 
CD4028BCN BCD Decimal Decoder 11.15 
CD4029BCN Preset Up/Down Ctr $1.40 
CD4031BCN 64 Brt Static S/R $4.70 
CD4035BCN 4 Bit PI/PO S/R $2.00 
CD4040BCN 14 Stage Binary R/C 11.55 
CD4041CN Quad True/Comp Bufr $2.80 
CD4042BCN Quad Clocked D Latch 11.45 
CD4043BCN Quad NOR T/S Latch $0.90 
CD4044BCN Quad NAND T/S Latch 11.30 
CD4046BCN Phase-Locked Loop $0.75 
CD4047BCN Monostable/Astable 
CD4048BCN Exp 8 Input Gate 
CD4049UBCN Hex Buffer Inverting 
CD4050BCN Hex Buffer Non Invert 
CD4051BCN 8 Channel Mux 
CD4052BCN Diff 4 Channel Mux 
CD4053BCN Triple 2 Channel Mux 
CD4060BCN 14 Bit Counter/Osc 
CD4066BCN Quad Bilateral Swit 
CD4068BCN 8 Input NAND Gate 
CD4069UBN Hex Inverter 
CD4071BCN Quad 2 Input OR 
CD4072BCN Dual 4 Input OR 
CD4073BCN Triple 3 Input AND 


CD4075BCN Tnple 3 Input OR 
CD4076BCN See 74C173N 
CD4077BCN Quad Exclusive OR 
CD4078BCN 8 Input NOR 
CD4081BCN Quad 2 Input AND 
CD4082BCN Dual 4 Input AND 
CD4085BCN AND/OR/INVERT 
CD4089BCN Binary Rate Multiplier 
CD4093BCN Qd 2 In NAND Schmt 
CD4094BCN 8 Stage Storage Reg 
CD4099BCN 8 Bit Address latch 
CD4503BCN See MM80C97N 
CD4508BCN Dual 4 Brt Latch 
CD4510BCN BCD Up/Down Ctr 
CD4511BCN BCD/7 Seg Decoder 
CD4512BCN 8 Channel MUX 
CD4514BCN 4 Bit Latch 4/16 Dec 
CD4515BCN 4 Brt Latch 4/16 Dec 
CD4516BCN Binary Up/Down Cntr 
CD4518BCN Dual BCD Up Counter 
CD4520BCN Dual Binary Up Cntr 
CD4521BCN 25 Stage Dvdr/Timer 
CD4522BCN Divide by N(BCD) 
CD4526BCN Divide by N Binary) 
CD4527BCN BCD Rate Multiplier 
CD4528BCN Dual Monostable 
CD4529BCN Dual 4 Ch AN/SW 
CD4532BCN 8/3 Priority Encdr 
CD4538BCN Dual Monostable 
CD4541BCN Programmable Timer 
4555BCN Dual 1/4 Mux 
4556BCN Dual 1/4 Mux 
CD4556BCN Dual 1/4 Decoder 
CD4724BCN 8 Brt Address Latch 
CD40106BCN Hex Schmitt Trigger 
MM80C95N 

MM80C96N Tn-State Hex Invert 
MM80C97N Tn-State Hex Buffer 
MM80C98N Tri-State Hex Invert 


$1.05 

111.35 
111.55 
$0.90 
111.50 
$0.80 
110.90 

111.50 
110.95 
110.90 
110.90 
110.90 
110.90 
110.90 
$0.90 

111.75 
$0.90 
$0.90 
110.90 

110.90 

10.90 
$4.65 

10.90 
111.45 
$1.35 

$3.65 

11.35 
11.30 

11.15 

14.35 
14.35 

11.90 
$0.90 

11.30 

12.50 

II. 25 
$1.85 
$ 2.00 
11.20 
$1.90 
$1.15 

1.90 

1.30 

4.15 

III. 45 
4.15 
$2.30 

10.75 

11.45 

1.45 
1.45 
$1.45 


Voltage 
References 

ICL8069 1.2V Reference 

ICL8211CPA Pgmbl Reference 
ICL8212CPA Pgmbl Reference 
ICL8212CTY Pgmbl Reference 
LH0070-0H 10.000V Binary Ref J 
LM329DZ 6.9V Reference 
LM334Z Constant Current SRC 
LM336Z-2.5 2.5V Reference 
LM336Z-5.0 5.0V Reference 
LM385Z Adjustable Reference 
LM385Z-1.2 1.2V Reference 
LM385Z-2.5 2.5V Reference 
LM399H Temp Comp Ref 

Temperature 

Sensors 


LM35DZ 

LM335H 

LM335Z 

LM3911N 


Centigrade Sensor $2.85 
Volt Mode Temp Sens $4.95 
Volt Mode Temp Sens $3.95 
Temperature Contrlr $2.85 


A/D & D/A 


14433 31/2 Digit A/D 

ADC0804LCN 8 Brt A/D 1LSB 
ADC0809CCN 
ADC0817CCN 
ADC0820CCN 
ADC0830BCN 
ADC0844CCN 
ADC0848CCN 


$27.25 
$6.05 

8 Brt A/D 8 Ch Mux $7.40 
8 Brt A/D 16Ch Mux $17.80 
8 Brt Fast uP Comp $21.65 

.. $23.55 

8 Brt Ser I/O 4 Mux $9.30 
8 Bit uP A/D + Mux 
ADC1001CCJ-110 Brt uP Compatib 
ADC1021CCJ-1 10 Bit uP Compat. 
ADC3511CCN 11 Brt BCD Out 
DAC0800LCN 8 Brt D/A 0.19% 

8 Bit D/A 0.19% 

8 Brt uP Cmp 0.05% 

8 Brt uP Cmp 0.10% 

8 Brt uP Cmp 0.20% $6.20 
10 BuP Cmp 0.05% $22.70 
lOBuPCmp 0.05% p2.70 
10 BuP Cmp 0.20% $16.20 


DAC0808LCN 

DAC0830LCN 

DAC0831LCN 

DAC0832LCN 

DAC1000LCN 

DAC1006LCN 

DAC1008LCN 

DAC1020LCN 

DAC1265LCJ 

ICL7106CPL 

ICL7107CPL 

ICL7109CPL 

ICL7129CPL 

ICL7135CPI 

ICL7136CPL 


10 Bit D/A 0.05% 

12 Brt D/A + Refer. 

31/2 Dgt A/D 
31/2 Dgt/VD 
12 Bit Binary A/D 
41/2 Digit MD 
41/2 Digit A/D 
31/2 Digit A/D 

ICL8052ACPD 31/2 Digit Int. A/D 

Drivers 

14457 BCD/7 Seg Dec/Dvr 

14458 BCD/7 Seg Dec/Dvr 

14495P BCD/7 Seg Dec/Dvr 

14419 2/8 Key Bnry Encdr 

ICM7211AIPL4 Dgt LED Dec/Dvr 
ICM7212AMIPL 4 Dgt LCD Driver 
ICM7216BIPI 10MHz Universal Ctr 
ICM7216DIPI 10MHz Universal Ctr $100.95 
ICM7217AIPI 4 Dgt Up/Down Drvr $26.35 
ICM7217CIPI4 Dgt Up/Down Drvr 136.45 
ICM7218BIJI 8 Dgt Universal Drvr $26.85 
ICM7224AIPI 41/2 Dgt Ctr/Drvr $43.40 
ICM7224IPL 4 1/2 Dgt Ctr/Drvr $43.40 
ICM7226AIJI 10MHz Universal Ctr $112.45 
ICM7226AIJL 10MHz Uni LED Cntr $112.45 
ICM7227AIPI 4 Dgt Up/Dn Ctr/Dvr $37.45 


$8.30 

$15.90 

$7.65 

$7.00 

$16.35 

$19.60 

$64.55 


LM3914N 

LM3915N 

LM3916N 

MC14495P 

MM5450N 

MM5451N 

MM5453N 

PCF1171CT 


Linear Bar Graph Dvr $4.30 
Logarithmic Bar Dvr 14.75 
VU Meter Driver $4.65 

Hex/7 Sgmnt Decdr/Dvrl 15.95 

34 Segment LED Dvr $9.30 

35 Segment LED Dvr 119.30 
33 Segment LCD Dvr $9.30 
4 Dg LCD Clck 1C SMD$13.95 


Regulators 

ICL7663ACPA CMOS Regulator $11.85 
ICL7665ACPA Under/Over Detector $13.30 
L200C 2A Adjtbl Regulator $4.15 
L4960 2.5A Switch Regulator $7.50 

LM309H 3 Term 5V Regulator $6.15 
LM309K 5.0 Volt Regulator $4.15 
LM317HVH 3 Term Adj Pos Reg $11.90 
LM317HVK-STEEL 3 T Adj Pos Reg $11.80 
LM317KC 3 Term Adjust Pos Reg $6.70 
LM317LZ 3 Term Adjust Pos Reg $0.85 
LM317T 3 Term Adjust Pos Reg $1.95 
LM320H-5.0 3 Term Fixed Rgltr $10.50 
LM320MP-12 3 Term Fixed Rgltr $5.45 
LM320MP-15 3 Term Fixed Rgltr $3.20 
LM323K-STEEL 3A/5V Regulator $11.85 
LM325N Dual Tracking Reg 15 $15.1 
LM326N Dual Tracking Reg 12 
LM330T-5.0 Lo I/O Diff Rgltr 
LM337H 3 Term Neg Regulator 
LM337HVH 3 Term Neg Regulator $15.20 
LM337HVK-STEEL 3 T Neg Reg $19.15 
LM337K-STEEL 3 Term Neg Reg $10.65 
LM337LM 3 Terminal Regulator $2.20 
LM337LZ 3 Term Neg Regulator $2.20 
LM337MP 3 Term Neg Regulator $2.70 
LM337T 3 Term Neg Regulator $1.95 


LM338K-STEEL ! 


$12.40 


LM7805KC See LM309K 
LM7812KC Fixed Pos Regulator 
LM7824KC Fixed Pos Regulator 
LM7805CT Fixed Pos Regulator 
LM7808CT Fixed Pos Regulator 
LM7812CT Fixed Pos Regulator 
LM7815CT Order as MC7815CT 
LM7824CT Order as MC7824 
LM341 P-5.0 Fixed Pos Regulator 
LM341P-12 Fixed Pos Regulator 
LM341P-15 Fixed Pos Regulator 
LM342P-5.0 Fixed Pos Regulator 
LM342P-12 Fixed Pos Regulator 
LM342P-15 Fixed Pos Regulator 
LM350K-STEEL 3A Adjust Pos Rgltr 
LM350T 3A Adjust Pos Rgltr 
LM376N Positive Regulator 
LM396K-STEEL 10A Adjust Pos Rgl $42.80 
LM723CH $1.05 

LM723CN Positive Regulator $0.55 

LM2925T LDO Reg Del Reset $2.55 

LM2575T-5.0 Step Dn Switch Regltr $8.30 

LM2575T-ADJ Step Dn Switch Reg $8.35 

LM2577T-ADJStep Up Switch Reg $11.20 

LM2930T-8.0 Lo I/O Diff Rgltr 
LM2931AZ-5.0 Lo I/O Diff Regltr 
LM2931CT Lo I/O Diff Rgltr 
LM2940CT-5.0 Low Dropout Reg 
LM3524DN Improved LM3524N 

LM3578AN Switching Regulator 

LM78L05ACZ 3 Term Pos Regulator 
LM78L12ACH 3 Term Pos Regulator 
LM78L12ACZ 3 Term Pos Regulator 
LM78L15ACZ 3 Term Pos Regulator 
LM78L24ACZ Order as MC78L24CP 
LM7905CK Also LM320K-5.0 
LM7905CT 3 Term Neg Regulator $1.80 
LM7912CK Also LM320K-12 16.50 

LM7912CT ALSO LM320T-12 111 

LM7915CK 3 Term Neg Regulator $3.40 
LM7915CT 3 Term Neg Regulator $1.80 
LM79L05ACZ Also LM320LZ-5.0 $0.50 

LM79L12ACZ 3 Term Pos Regulator 18.70 
LM79L15ACZ 3 Term Pos Regulator 18.55 
LMC7660IN Switched Cap Volt Conv$5.20 
LP2950CZ-5.0Micropower Regulator 13.50 
LP2951CN Micropower Adj Rgltr $3.70 
LT1070CT 40kHz 5A Step Down $25.55 
MC3423P Crowbar Detector $1.30 
MC34063AP1 DC-DC Converter Ctrl $3.30 
TL431CLP Positive Shunt Regltr 
TL494CN Switching Regulator 

TL497ACN Switching Regulator 

UA78S40PC:MOT Switch Regulator 


This is only a small selection from our 
vast range of IC’s. Call us for quantity 
pricing or devices not listed here 


Amplifers 

1438R Wideband Amplifier 

3470P Floppy Read Amp 1 

AD705JN Pico Amp Amplifier 

CA3130E BIMOS Amplifier 

CA3140E BIMOS Amplifier 

CA3140T BIMOS Amplifier 

ICL7605CJN Auto Zero Amplifier 1 
ICL7611DPCA Sgl CMOS Amp 
ICL7650CPD Stabilised Amplifier l 
LF347N Quad BIFET Amp 

LF351N Single BIFET Amp 

Dual BIFET Amplifier 
Dual BIFET Amplifier 
Single BIFET Amp 
JFET Op Amp 1 

Single BIFET Amp 
Single BIFET Amp 
Single BIFET Amp 
Sample and Holo 
Sample and Hold 
LF412CN Dual BIFET Amplifier 

LF442CN Dual BIFET Amplifier 

LF444CN Quad BIFET Amplifier 

LH0042H FET Op Amp 1 

LH740ACH 1 

LM10CLH Lo Volt Amp & Ref 

LM10CLN Lo Volt Amp & Ref 

LM10CN Lo Volt Amp & Ref 

LM11CH Precision DC Amp 1 

LM11CLN Precision DC Amp 

LM11CN Precision DC Amp 

LM12CLK 150WPwr Op Amp 1 

LM301AH Single Amplifier 

LM301AN Single Amplifier 

Single Amplifier 


LF353H 

LF353N 

LF355N 

LF356AH 

LF356H 

LF356N 

LF357N 

LF398H 

LF398N 


LM307N 


LM308AN Super Gain Amplifier 


LM308H 

LM308N 

LM310H 

LM310N 

LM318N 


Super Gain Amplifier 
Super Gain Amplifier 
Voltage Follower 
Voltage Follower 
Hi Slew Amplifier 


iw Amplif 

LM324M Quad Amplifier 
LM324N Quad Amplifier 
LM346N Pgmb Quad Amplifier 
LM348N Quad Amplifier 
LM349N Quad Amplifier 
LM358AN Dual Amplifier 

LM358M Dual Amplifier 

LM358N Dual Amplifier 

LM359N Dual Hi Speed Norton 

LM363H-100 Instrumental Amp $ 
LM363H-500 Instrumental Amp $ 
LM607CN Replaces 0P7 

LM613CN Dual Amp,Comp,Ref 
LM709CN Sngl Amplifier 

LM733CN Diff Video Amplifier 
LM741CN Sngl Amplifier 

LM747CN Dual Amplifier 

LM748CN Sngl Amplifier 

LM837N Quad Low Noise Amp 
LM3080N Transconduct Amp 
LM3301N See LM324N 

LM3401N See LM324 

LM4136CN Quad Amplifier 
LM4250CN Programm Amplifier 
LM6364N VIP HS Amp AV > 5 
LM6365N VIP HS Amp AV > 25 
LM13080N Pgmb Power Amp 
LM13600N Dual Transcond Amp 
LMC660CN CMOS Quad Op Amp 
LP324N L Pwr Quad Op Amp 
NE592N8 Video Amplifier 
NE5234N Quad Amplifier 
NE5532N See NE5532AN 
NE5532AN Low Noise Dual Amp 
NE5533AN 

NE5534ACP Low Noise Amplifier 

NE5534P See NE5534AP 

Low Noise Op Amp 
Low Offset Amp 
TL061CN Sngl JFET Amplifier 

TL062CN Dual JFET Amplifier 

TL066CP Sngl JFET Amplifier 

TL071CN Sngl JFET Amplifier 

TL072CN Dual JFET Amplifier 

TL074CN Quad JFET Amplifier 
TL081CN Sngl JFET Amplifier 

TL082CN Dual BIFET 
TL084CN Quad JFET Amplifier 
TLC271CP Sngl Pgm CMOS Amp 
TLC272CN CMOS Amplifier 
TLC274CN CMOS Quad Amplifier 


0P27GP 

OP77GP 


8.30am to 5.00pm Mon to Thurs., 8.30am to 4.30pm Friday. 
9.00am to 4.00pm Sat. Mail Orders add $5.00 min to cover 
postal charges. Next day delivery in Sydney add $8.00. 

All prices include Sales tax unless stated otherwise. 

Tax exemption certificates accepted if the line value 
exceeds $10 OO 

BANKCARD, MASTERCARD, VISA, CHEQUES or CASH 
cheerfully accepted. 



Geoff Wood Electronics Pty Ltd 

andSemtech (Inc in N S W) 

229 Burns Bay Road, Lane Cove West 
NSW 2066 (Corner Beatrice Street) 

Telephone : (02) 428 4111 Fax : (02) 428 5198 
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EA DIRECTORY OF SUPPLIERS 


Which of our many advertisers are most likely to be able to sell you that special component, 
instrument, kit or tool? It’s not always easy to decide, because they can’t advertise all of 
their product lines each month. Also some are wholesalers and don’t sell to the public. The 
table below is published as a special service to EA readers, as a guide to the main products 
sold by our retail advertisers. For address information see the advertisements in this or 
other recent issues. 


Supplier 

State 

A 

B 

C 

D 

E 

F 

G 

Altronics 

WA 

• 

• 

• 

• 

• 

• 

• 

Companion Computers 

VIC 


• 






Dick Smith Electronics 

ALL 

• 

• 

• 

• 

• 

• 

• 

Emona Instruments 

NSW 






• 


Geoff Wood Electronics 

NSW 

• 

• 

• 

• 

• 

• 


Jaycar Electronics 

Kalex 

Eastern 

• 

• 

• 

• 

• 

• 

• 

VIC 



• 





Macservice 

VIC 






• 


RCS Radio 

NSW 



• 





Rod Irving Electronics 
Scientific Devices 

VIC 

VIC 

• 

• 

• 

• 

• 

• 

• 

• 

TECS 

VIC 

• 

• 

• 

• 

• 

• 

• 

Wagner Electronics 

NSW 


• 


• 

• 

• 



KEY TO CODING: 

A Kits and modules 
B Tools 

C PC boards and supplies 


D Components 
E 1C chips and semiconductors 
F Test and measuring instruments 
G Reference books 


Note that the above list is based on our understanding of the products sold by the firms concerned. If 
there are any errors or omissions, please let us know. 


Electronics Australia Reader Services 


SUBSCRIPTIONS: All subscription en¬ 
quiries should be directed to: Subscriptions 
Department, Federal Publishing Co, PO Box 
199, Alexandria 2015; phone (02) 353 9992. 
BACK ISSUES: Available only until stocks 
are exhausted. Price A$7.50 which includes 
postage within Australia only. OVERSEAS 
READERS SHOULD ADD A FURTHER 
A$2.50 FOR EVERY BACK ISSUE RE¬ 
QUIRED. 

PHOTOSTAT COPIES: When back issues 
are exhausted, photocopies of articles can 
be supplied. Price $7.50 per project or $15 
where a project spreads over several issues. 
PCB PATTERNS: High contrast, actual size 
transparencies for PCBs and front panels 
are available. Price is $5 for boards up to 
lOOsq.cm, $10 for larger boards. Please 
specify negatives or positives. 

PROJECT QUERIES: Advice on projects 
is limited to postal correspondence only 
and to projects less than five years old. 
Price $7.50. Please note that we cannot 


undertake special research or advise on 
project modifications. 

Members of our technical staff are not 
available to discuss technical problems 
by telephone. 

OTHER QUERIES: Technical queries out¬ 
side the scope of 'Replies by Post', or sub¬ 
mitted without fee, may be answered in the 
‘Information Centre’ pages at the discretion 
of the Editor. 

PAYMENT: Must be negotiable in Australia 
and payable to ‘Electronics Australia’. Send 
cheque, money order or credit card number 
(American Express, Bankcard, Mastercard 
or Visa card), name and address (see form). 
ADDRESS: Send all correspondence to: 
The Secretary, Electronics Australia, P.O. 
Box 199, Alexandria, NSW 2015; phone 
(02) 353 0620. 

PLEASE NOTE THAT WE ARE UNABLE 
TO SUPPLY BACK ISSUES, PHOTO¬ 
COPIES OR PCB ARTWORK OVER THE 
COUNTER. 


METHOD OF PAYMENT: (Please circle correct method). 


Credit Card: 
Cheque: 
Money Order: 


Mastercard Expiry Date: 

American Express 

Visa 

Bankcard 





Name:. 

Address:... 

.Postcode:. 

Back Isues:.. 


No.of issues required: $7.50= 

No.of copies required: $5.00= 

No.of copies required:...$15.00= 

Total Payment Enclosed $ 


Photostat Copies:. 


Signature:. 

(Unsigned orders cannot be accepted). 


ADVERTISING 

INDEX 
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Altronics.90-92 

Aust. Defence Recruiting.IFC 

Autotron Australia.127 

Byte Design..102/3 
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Instant PCB's..102/3 
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JED Microprocessors.128 

KC Electronics.121 

Kepic.119 

Melbourne Satellites.33 

Memory International.113 

ME Technologies.127 

National Instruments.105, Insert 

Nationwide Antenna Systems.46 

Oatley Electronics.IBC 

Obiat.37 

Peter Lacey Services.48 

Process Consulting Inti.17 

Procon Technology.127 

RCS Radio..102/3 

Resurrection Radio.101 

Rod Irving Electronics.64-67 

So nnar Electronics.119 

Southern Sky Magazine.32 

Speaker Builder.120 

Specific Elect. Components.46 

Technical Applications.36 

TECS Wholesale.71 

Telecom Australia.25 

Tortech.102/3 

Transformer Rewinds.102/3 

Wiseman Electric..102/3 

Yuga Enterprise.32,102/3 

ZRV Electronics.84 


This index is provided as an additional service. 
The publisher does not assume any liability for 
errors or omissions. 
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SUPER MAGNETS 

We have added two RARE 
EARTH magnets to our range, 
and reduced their price Very 
powerful: You will not be able 
to separate two of these by 
pulling them apart directly 
away from each other and 
you should be careful when 
handling these! Some claims 
were made on recent TV 
shows regarding the usage of 
powerful magnets like these in 
medical appfications 
CYLINDRICAL 7 x 3mm $ 2 , 
Item No. 0224A, 

CYLINDRICAL 10 x 3mm $ 4 , 
Item No. 0224B, TOROIDAL 
35mm 35 inner 7mm thick 
$9.30, Item No. 0224C. 


3mW VISIBLE 
LASER DIODE 
SPECIAL 



We have bought a surplus 
quantity of some BRAND NEW 
Toshiba TOLD9200 3mW- 
670nM visible laser diodes 
and are offering a kit that 
includes one of these diodes, 
plus an APC driver kit, plus a 
collimating lens-heatsink 
assembly That's a complete 
3mW collimated laser diode 
kit for a RIDICULOUS TOTAL 
PRICE OF: 

*45 

Item No. 0164B 


BIGGER LASER 

We have a good, but LIMITED 
QUANTITY of some brand new 
red 3mW+ tubes, and some 
"As New" red 6mW+ laser 
heads that were removed from 
new equipment. Tube 
dimensions (3mW+): 35mm 
diameter by 190mm long. 

Head dimensions (6mW+): 
45mm diameter by 380mm 
long. With each of the lasers 
we will include our 12V 
Universal Laser power supply. 
BARGAIN AT: 

$110- 3mW+ tube/ 
supply, Item No. 0225A 
$ 1 70 - 6mW+ head/ 
supply. Item No. 0225B 


1 2A SOLID 
STATE RELAYS 



Removed from BRAND NEW 
equipment. Isolated 
Mitsubishi 240V-1 2A solid 
state relays (Type SF120DPS- 
H1 -4) need a few 
milliamperes from a 4-7V 
(even higher if a resistor is 
added) DC source to operate. 
Great for switching mains 
appliances from logic 
circuitry. Screw connections 
provided, overall dimensions 
41 x 47 x 20mm. Available 
at about */•* of their real 
value. Item No. 0218NS. 

$ 1 4 


MAINS 

CONTACTOR 

RELAY 



Approved mains contactor that 
has a 24V-250 ohm relay coil, 
and four separate SPST switch 
outputs. Two of the output 
contacts are rated at 20A and 
the other two at 1OA. 

Removed from new equipment, 
Omron brand, connection is 
by spade connectors 
(provided), mounting bracket 
provided, relay body 
dimensions: 60x60x35mm. 

Item No. 0219NS. 


$ 8 


IR LASER DIODE 
SURPLUS SPECIAL 



BRAND NEW 780nM Laser 
Diodes (barely visible), mounted 
in a professional adjustable 
collimator-heatsink assembly. 
Each of these assemblies is 
supplied with a Constant 
Current Driver kit and a suitable 
Pin Diode that can serve as a 
detector, plus some Instructions. 
Suitable for medical use, 
perimeter protection, data 
transmission, IR illumination etc. 
Item No. 0223NS. 


$ 28 


SWITCHED MODE 
POWER SUPPLIES 
WITH ISOLATION 
TRANSFORMER 



Modern low profile 240V- 
30V AC transformer 
(125x80x40mm 1.8 kg), 
plus a totally self contained 
matching switched mode 
regulated power supply 
(165x55x90mm, 0 4kg) 
Interconnecting leads and 
plugs/sockets and 
information is provided 
Regulated DC outputs: +24V/ 
2A, +12V/0.5A, +5V/0.5A 
and -12V/50mA. We do not 
have the full specifications on 
these two matching units that 
were removed from BRAND 
NEW laser printers, but have 
tested the transformer with a 
100W load. We have a 
LIMITED supply at below the 
value of the transformer itself. 

*28 

For the 240-30V transformer, 
the matching switched mode 
supply, the interconnecting 
leads with matchir 
and sockets and 
Item No. 0215NS. 


LARGE DC 
MOTOR- 
GENERATOR 



Matsushita permanent magnet 
DC motors that were removed 
from brand new equipment 
and are rated for 20V 
operation. Very powerful 
when powerea from a 6-20V 
DC supply. No load current @ 
12V is 200mA. Weight 0.7 
kg, 75mm diameter, 90mm 
long; have a 5mm dia. fluted 
short which is 14mm long and 
have sealed ball bearings. 
Also have a separate 
tachometer circuit built in 
which produces 50 pulses per 
revolution when powered from 
a 5V supply: Connecting up 
information provided. These 
motors can also double up as 
a generator. Can be used for 
powering a small vehicle, 
experimentation with wind 
powered systems, etc. Item 
No. 0216NS. 

*18 


MAINS FILTERS 



240V-8A made by Tokin in 
Japan. Removed from new 
equipment, are in a 
cylindrical metal case, 
mounting screw/nut and 
spade connectors provided: 
Diameter 44mm, 40mm long. 
Internal circuit includes 
2x1.5mH inductors, 2x0.47pF 
capacitors, 2x4700pF 
capacitors and 1 x470Kohm 
resistor. Surge suppressing 
varistor provided with each 
filter. Good, but LIMITED 
STOCK. Item No. 0221 NS. 

$ 9 


CCD CAMERA 

Pd 12 



Monochrome CCD Camera 
which is totally assembled on 
a small PCB and includes an 
Auto Iris lens. It can work 
with illumination of as little as 
0.1 Lux and it is IR 
responsive. Can be used in 
total darkness with Infra Red 
illumination. Overall 
dimensions of camera are 24 
x 46 x 70mm and it weighs 
less than 40 grams! Can be 
connected to any standard 
monitor or the video input on 
a Video cassette recorder. 

*239 

Item No. 0227 


SOLID STATE 
"PELTIER 
EFFECT" 
COOLER-HEATER 



These are the major parts 
needed to make a solid state 
thermoelectric cooler-heater. 
We can provide a large 12V- 
4.5A Peltier effect semi¬ 
conductor, two thermal cut¬ 
out switches and a 12V DC 
fan for a total price of: 

*45 

Item No. 0231 

We include a basic diagram - 
circuit showing how to make a 
small refrigerator-heater. The 
major additional items 
required will be an insulated 
container such as an old 
"Eskv", two heatsinks and a 
small block of aluminium. 


IMAGE 
INTENSIFIER 
TUBE AND SUPPLY 



These are the key components 
needed for making a PASSIVE 
NIGHT VIEWER. The small 
pre-focused Russian image 
intensifier tube only requires a 
low current EHT power supply 
to make it operational, which 
we provide in kit form. Draws 
20mA from a small 9V 
battery. With a suitable low 
light objective lens (not 
provided), the resultant viewer 
will produce useful pictures in 
sub-moonlight illumination 
and it can also be IR assisted. 
INCREDIBLE PRICE. 


*150 


Item No. 0232A 
For the Russian image 
intensifier tube and an EHT 
power supply kit! All that is 
needed to make a complete 
passive night viewer is a lens, 
an eyepiece, a 9V battery, a 
case and a switch. We can 
supply a matching lens and 
eyepiece: $68 for the pair. 

Item No. 0232B 


BUDGET LASER 





A very economical Laser tube 
- 12V laser supply 
combination. The 12V 
switched mode power supply 
kit provides the tube with a 
constant current and will 
work from 10-15V, draws 
0.5A at 12V. Very efficient! 
The tube supplied is used, 
tested and guaranteed, 

632.8nM (Red), power output 
0.5- lmW. The tube-power 
supply kit combination for a 
total price of only: 

*49 

Item No. 0233 


IR "TANK SET' 



ON SPECIAL is a set of 
components that can be used 
to make a very responsive 
Infra Red night viewer. The 
matching lens tube and 
eyepiece sets were removed 
from working military quality 
tank viewers. We also supply 
a very small EHT power 
supply kit that enables the 
tube to be operated from a 
small 9V battery. The tube 
employed is probably the 
most sensitive IR responsive 
tube we ever supplied. The 
resultant viewer requires low 
level IR illumination. Basic 
instructions provided. Item No. 
0228UTS. 

*120 

For the tube, lens, eyepiece 
and the power supply kit. 
When ordering specify 
preference for a wide angle, 
or telescopic objective lens. 


DC FANS 

These 1C controlled 24V-110mA 
3 inch ball bearing Japanese 
made DC fans wodr well from 5- 
24V. They also move a good 
amount of air whilst drawing 
60mA from a 12V battery Item 
No. 0217NS 


$ 8 


FIBRE OPTIC 
TUBES 





d 


These US made tubes are used 
but in excellent condition. 

Have 25/40mm diameter, 
fibre-optically coupled input 
and output windows. The 
25mm tube has an overall 
diameter of 57mm and is 
60mm long. The 40mm tube 
has an overall diameter of 
80mm and is 92mm long. The 
gain of these is such that they 
would produce a good image 
in approximately naif moon 
illumination when used with 
suitable "fast" lens, but they 
can also be IR assisted to see 
in total darkness. The superior 
resolution of these tubes would 
make them suitable for low 
light video preamplifiers, wild 
life observation and 
astronomical use. Each of the 
tubes is supplied with a 9V 
EHT power supply kit. 
INCREDIBLE PRICES: 

$120 For the 25mm 

intensifier tube and supply 
Item No. 0230A 

*190 For the 40mm 

intensifier tube and supply 
Item No. 0230B 
Three of these tubes can be 
cascaded to make a very high 
gain image intensifier! We 
snould have a kit and 
instructions available to make 
these. Approximately $270 
for 25mm kit and $450 for 
the 40mm three stage kits. We 
will also have available some 
made up three stage tubes. 


1 2V-2.5 WATT 
SOLAR PANELS 

These U S. made amorphous 
glass solar panels onlv need 
terminating and weatner 
proofing. We provide 
terminating clips and a slightly 
larger sheet ot glass. The 
terminated panel is glued to 
the backing glass around the 
edges only. To make the final 
weatherproof panel look very 
attractive some inexpensive 
plastic "L" angle could also be 
glued to the edges with some 
silicone. Very easy to make. 
Dimensions: 305 x 228mm, 
Vo-c: 18-20V, Is-c: 250mA 
BARGAIN PRICED. 

*25 ..ch 

or 4 lor $80 

Item No. 0226 
Each panel is provided with a 
sheet of backing glass, 
terminating dips, an isolating 
diode ana the instructions. 
Higher quantity discounts apply 
on this item. Ring! 


OATLEY ELECTRONICS 

PO Box 89, Oatley, NSW 2223 
Telephone: (02) 579 4985 Fax: (02) 570 7910 

MAJOR CARDS ACCEPTED WITH PHONE AND FAX ORDERS 

P & P ANYWHERE IN AUSTRALIA 
FOR MOST MIXED ORDERS: $2.50 $ 10 


READER INFO NO. 2 


















































































There are many areas where our 
function generator will surpass 
your expectations. 



A built-in 12-bit, 40 MSample/sec, 
16K deep arbitrary waveform 
generator easily handles your custom 
waveform needs. 



Internal AM , PM, FSK and burst 
modulation eliminate your need for 
a second modulation source. 
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Both linear and log sweeps are built 
in, making filter and amplifier testing 
quick and easy. 


At a price that falls below them. 
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The HP 33120A 15 MHz 
synthesised function/arb 
generator: Within budget, 
without compromise. 

In the world of function generators, 
price and performance have always 
been synonymous. So it’s under¬ 
standable you’d expect to pay more 
for the measure of confidence you 
get with a synthesised signal source 
that delivers stable, accurate signals 
test after test. Or, for the flexibility 
to generate complex waveforms 
with arbitrary waveform capability. 

You’d probably also expect to pay a 
premium for the convenience of 
built-in sweep and modulation 
functions. And to have both HP-IB 
and RS-232 interfaces standard. 


Fact is, you can always get high 
performance with the high price to 
match. Or, order the HP 33120A 
fully loaded function/arb generator 
and get something totally unex¬ 
pected. A price you can afford. 


Discover just how easy it is to 
afford a fully loaded 15 MHz 
function/arb generator with 
synthesised signal source and 
arbitrary waveform capability. 
Once you hear the price, we think 
you’ll agree it’s the best deal of any 
function generator in its class. 


In fact, you can learn more about 
the HP 33120A function/arb 
generator’s custom waveform 
capability, signal accuracy, easy 
programmability and any other 
specifications you may need to 
make the 
right decision 

So call our 
Customer 
Information Centre on 13 1347 
(Australia wide) and ask for 
extension 2902. 

A better way. 

Whp% HEWLETT® 

mlKM PACKARD 


Call HP to see how much function generator you 
can get for your money. 




















